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MUSCLES, WITH DISTENDED AND HYPER- 


TROPHIED URINARY BLADDER. 


By 


Professor of Medicine, 


In the summer of 1897 a case of remarkable distension of 
the abdomen was admitted to the wards, with greatly dis- 
tended bladder, and on my return in September, Dr. Futcher, 
knowing that I would be interested in it, sent for the child. 
The accompanying figures, I and I], from photographs, show 
avery remarkable and unusual pattern of * abdominal tumid- 
ity,” differing in an interesting way from the picture of the 
dilated colon in children, and resembling rather that of the 
ascitic abdomen. 

The examination showed that the child had_ practically 
no abdominal muscles. 

On looking up the literature I can find reports of only two 
similar cases. In the Clinical Society’s Transactions (Vol. 
28, 1895), R. W. Parker describes the condition of a newly 
born infant, weighing five and a half pounds, with a very 
large, flaccid abdomen, through which the outlines of the in- 
testinal coils could be clearly seen, and the outlines of the 
abdominal organs easily felt. The abdominal wall was 
thin as parchment. Along the middle line, where the rectus 
muscles should be found, there was little more resistance 
than over the lateral regions. The oblique and transversalis 
muscles were apparently quite undeveloped. The umbilicus 
was not depressed, it was in normal position, but resembled a 
surface scar. The child died not long after birth. There 


as 


Winttiam Oster, M. D., 


Johns Hopkins University. 


was no trace of any muscle representing the transversalis ab- 
dominis. There was a thin layer of muscular fibres passing 
from the cartilages of the ribs to the level of the eighth costal 
The 
body of the muscle was well marked on the right, but on the 
Further down there was the mer- 


cartilage, where there was the first linea transversa. 


left it was but faintly seen, 
est trace of muscular fibres, representing the rectus on either 
side. The most remarkable associated condition in this case 
was the enormous hypertrophy of the bladder, which was 
situated wholly within the abdominal cavity. There was no 
obstruction anywhere in the urethra or prepuce. The open- 
ings of the ureters into the bladder were quite free. The 
ureters and pelves of the kidneys were greatly dilated and 
hypertrophied. 

In 1896, Dr. Leonard Guthrie reported to the Pathological 
Society of London (Transactions, Vol. 47), the history of a 
male infant, aged nine weeks, pigeon-breasted, very bony 
and emaciated, with a greatly distended abdomen. Extend- 
ing between the pubes and the white, linear cicatrix corre- 
sponding to the umbilical sear there was a smooth, elastic 
tumor, corresponding to a distended gall-bladder. The ab- 
dominal walls were excessively thin and loose, and seemed to 
show the coils of the distended intestines on either side, but 
post-mortem these coils which looked like the intestines 
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proved to be the enormously dilated and convoluted ureters. 
The 


child wasted rapidly and died when about ten weeks old. Of 


e easily palpated, 


The liver, spleen and kidneys could | 


as the seeond 


this 


the recti only the two upper segments as far 


linea transversa showed museular fibres. Below level 


no trace of muscle could be discerned. The costal origins 
of the obliqui and transversales showed muscular structures 
for about two fingers’ breadth below the ribs. The muscles 
of the back, of the thorax and of the extremities were well 


developed. Here again the most remarkable features related 


to the urinary organs. The bladder reached as high as the 
scar of the navel, and the walls were a quarter of an inch in 
The ureters were dilated to the size of the small 
After 


death they exactly resembled, and at first were taken to be, 


thickness. 
intestines of an adult, and were remarkably tortuous. 


portions of distended smali intestine, as they were thought 
to be when seen through the weakened abdominal walls dur- 
ureters into the bladder ad- 


ing life. The orifices of the 


mitted a blow-pipe. There was no obstruction in the ure- 
ters; there was no stricture of the urethra, and no phimosis. 
The kidneys were not enlarged, but the pelves were dilated. 
The position of the testes was not stated. 


An important point in Dr. Guthrie’s case was that there 
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was no trace of a urachus, and the bladder was closely ad- 
herent to the inner surface of the umbilical sear, so much so 
that it could not be removed without the sear and the adjoin- 
ing portions of the abdominal skin. 

The history of my case is as follows: 

Claudius K., aged 6, admitted July 15, 1897, complaining 
of stomach trouble, and difficulty in passing the urine. The 
chest has been deformed, the mother says, since birth. 

The family history is good. One other child; well and 


strong: parents are healthy. 


Fig. 2. 


Personal Hislory—The child was well until the second 
summer, when he ad severe stomach trouble. There have 
been recurrences of these attacks each vear. From the ac- 
count some of them have been gastric attacks, with nausea 
and vomiting, but others, and apparently the chief troubles, 
have been with the urine. The spells last four or five weeks, 
and they have been getting more frequent. In the intervals 
he is pretty well and strong, and has a large appetite. 

His present attack began about a week ago, and he com- 
plained of pains in the abdomen and much burning sensation 
in passing water. He has become very weak; has not had any 
vomiting. He has had some headache. 

The patient was a poorly nourished child, looking anemic. 
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He complained of much pain, chiefly in the hypogastric and 
lower umbilical regions. On inspection the condition to be 
described was noted by Dr. Futcher, but in particular there 
was a remarkable fulness in the hypogastric and lower um- 
bilical regions, which were occupied by an ovoid mass cor- 
responding to a dilated bladder. The urine which was ob- 
tained by catheter was free from albumin, contained a good 
many leucocytes. The child had a temperature ranging from 
99° to 102 He passed the urine very frequently, an aver- 
age of from 60 to 70 ce. In the twenty-four hours ending 
5.30 on July 13th he passed urine 20 times, a total amount 
of 1090 ce.; on the 14th he passed urine 18 times, a total 
amount of 835 ce.; on the 15th he passed urine 15 times, a 
total of 1060 ce. 

The condition was so unusual that on my return in 
September the case was sent for, and on the 8th I dictated 
the following note: 

In the erect posture the attitude is very remarkable. It 
is not quite symmetrical, being fuller on the right side than 
on the left. The navel looks stretched and distended. It 
is linear, forming a furrow about an inch in length, and below 
it are furrows in the skin—crow’s feet. Above there is seen 
distinctly on either side the attachment of the recti to the 
sternum and costal margin. The skin over the abdomen is 
thin; the veins are a little prominent. When he bends back 
slight movements of the abdominal muscles beneath the skin 
are seen, 

Recumbent.—Belly flattens out in front, extends at the 
flanks. Coils of intestines can be seen in peristalsis. Ex- 
treme relaxation of abdominal walls; no resistance; fingers 
can be passed everywhere to the spine. Three fingers can be 
passed under costal margin over liver nearly 6 em. The 
edge of the liver can be felt in its whole extent, and the 
The bladder 


could be felt as a firm ovoid body, reaching almost to the 


fingers can be thrust almost as far under it. 


navel, 

Spleen can be felt on deep pressure. 
be felt. 

He cannot raise himself off the bed without turning over. 
As he makes the attempt the abdomen is thrust forward and 


oth kidneys can 


slight contraction is seen of the expanded abdominal muscles 
and reeti. 


ON A FAMILY FORM OF RECURRING 


EPISTAXIS, 
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The deformity of the thorax is very remarkable. Harri- 
son’s grooves are unusually marked, corresponding to the 6th 
costal cartilage. ‘The lower portion of sternum is thrust for- 
ward, forming almost a right angle with the xiphoid carti- 
lage. As shown in the photograph it is remarkably promi- 
nent, and is fully 3 em. above the level of the skin in the 
intercostal furrows. 

There is a condition of cryptorchidismus. The testes are 
not to be felt in the groins. 

Remarks.—These cases illustrate a very remarkable form 
of congenital defect. The deficiency in the abdominal mus- 
cles, and the high position of the bladder are associated condi- 
tions due to arrest of development. We could not say definite- 
ly in my case whether the bladder was adherent to the wmbili- 
cal sear. Dr. Guthrie regarded the hypertrophy of the blad- 
der and the dilatation of the ureters as secondary, due to the 
fact that in his case, being firmly connected with the wmbili- 
cal scar, it was unable to contract downward and to empty 
itself completely. In its effort to do so it became hyper- 
trophied and dilated, and the accumulation of urine caused 
backward pressure and dilatation of ureters. 

In reply to a question, Dr. Bardeen, one of Prof. Mall’s 
associates in the Anatomical Laboratory of the Johns Hop- 
kins University, who has been specially engaged in a study 
upon the development of the muscles, writes as follows: 
- Two possibilities suggest themselves to me in the case: 

“1. It is possible that the lack of resistance normally met 
with in the abdominal wall by the bladder at the time the 
kidneys begin to seerete urine may cause the bladder to 
expand rather than to empty secretions into the amniotic 
cavity through the urethra. ‘ 

“92> Under normal conditions the growth of the abdominal 
musculature into the membrana reuniens, the early covering 
of the abdominal cavity, is preceded by the formation of a 
vascular plexus supplied from above by the internal mam- 
mary, from below by the epigastric artery. It is possible that 
an abnormal arrangement of the blood vessels in the embryo 
prevented the formation of this plexus, and impeded the 
growth of the abdominal musculature, and that at the same 
time circulating disturbances gave rise to the abnormal con- 


ditions found in the bladder and ureters.” 


ASSOCIATED WITH MULTIPLE TELAN- 


GIECTASES OF THE SKIN AND MUCOUS MEMBRANES, 
By Witiiam Oster, M. D., 
Professor of Medicine, Johns Hopkins University. 


The association here described is rare, as, after a careful 
search through the literature, I can find but one reference 
to a similar ease. 

An hereditary form of epistaxis has been well described 


by Babbington.’ 


' Lancet, 1865, ii, p. 362. 


The association of epistaxis with angiomata of the nasal 
septum has long been known; but for the associated con- 
dition of muitiple telangiectases of other mucous membranes 
and of the skin, T have been able to find only the following 


report by Rendu.’ A man, aged 52, whose father had had 


200 


2Gaz. des Hépitaux, 1596, p. 18 
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repeated attacks of melena, and whose mother and brother 
had been subject to epistaxis, was admitted in a condition 
of profound anemia, having had for three weeks a daily 
recurrence of CpistaNntis. He had had his first attacks of 
bleeding from the nose at the age of twelve, and had been 
subject to them ever since, particularly in the spring. He 
had never had any other haemorrhages. On the skin of the 
nose, of the cheeks and of the upper lip there were numerous 
sinall red spots due to dilatation of superficial vessels of the 
skin. Similar small telangieetases were seen on the internal 
surfaces of the lips. the cheeks, the tongue, and on the soft 
palate. The punetiform angiomas were not seen on the 
mucous membrane of the nose. 

In the three cases here ese ribed, two belonged toa family 
in which epistaxis had occurred in seven members, Both of 
my patients had had bleeding at the nose from childhood, 
and both presented numerous punctiform angiomata on the 
skin of the face and of the mucous membrane of the nose, 
lips, cheeks and tongue. 

The third patient had suffered in an unusual degree from 
recurring epistaxis, and the telangiectases were most abun- 
dant over the body, and very numerous also on the mucous 
membranes. 

The condition has nothing to do with haemophilia, with 


which the cases had been confounded. 


Case | of Epistaris from boyhood: seven mem- 
hers of the to it. Telangiectases on shin of face 


, 
on mucous menmodoranes of tose and mouth, 


George B.. aged 57, a seaman by occupation, admitted to 
the Johns Hopkins Hospital May 31, 1897, with anemia and 
swelling of the feet. 

Family Historu.—TVhe father died at 69, of stone in the 
bladder. From boyhood at intervals he had had bleeding 
from the nose, never, so far as his son knows, from any other 
situation, nor does his son think that he bled specially from 
cuts. The bleeding was very frequent, generally, the son 
says, every day. So far as he remembers he never was in any 
danger from it. 

The mother, who is living and well, aged S81, has never 
had epistaxis. Tle does not know of any members of his 
father’s or mother’s families who were bleeders. 

B) the rs, Two died suddenly, one aged 17, the other aged 
oT. Neither had ever bled from the nose, Ile does not 
know the cause of death. The history of a third brother, 
who has had epistaxis from boyhood, will be given subse- 
quently, 

Nislers. One died at 59, of Bright's disease, She was a 
large, stout woman, and had been subject to epistaxis from 
childhood. A second sister, the mother of fourteen children, 
died several years ago in childbirth. He does not know 
whether it was from hemorrhage. She had bled from child- 
hood both from the mouth and nose. He does not know 
whether she had any * spots” on her nose or lips. 


In the third generation, this patient hxs one child, aged 13, 


who has bled occasionally from the nose. He has never 
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heard that any of his nephews or nieces have bled, but a 
grandniece, granddaughter of the patient’s elder sister, has 
had epistaxis frequently. 

Personal history —He had been a sailor for forty-three 
years. He had been a moderate drinker. He had had syphi- 
lis thirty years ago. With reference to the epistaxis, he does 
not remember to have had it before his tenth year. The 
attacks were not very severe, but recurred almost every day. 
He was able to go to school, and later to his work. Twenty 
years ago, when he was thirty-seven, the condition becatne 
much more serious, and for nearly three years he was unable 
to do any work on account of the weakness and anemia 
induced by the bleeding. Tle seems to have had a great deal 
of prostration, and says that for nearly five months he could 
not use his left arm. Tle has never bled from cuts, and 
While in the Navy, in 1862, he bled 


profusely from one of the angiomata on the lower lip, also 


never from the gums. 


from a very small one on the skin of the septum. He has 
frequently been very anemic, and has had swelling of the 
feet and shortness of breath. He has had hemorrhoids for 
thirty vears, and fourteen months age had them removed at 
the Marine Hospital. 
Latterly the bleeding has become much more 


Ile has bled indifferently from right 
or left nostril. 
averavated, and he has become very amemiec. 

Present condition.—TVhe patient was a large framed, well 
nourished man, very intelligent. [le was short of breath, 
the face looked a little swollen, suffused and anemic: the 
feet and legs were swollen. The blood examination gave 
000 red blood corpuscles, leucocytes SOOO, hemoglobin 
hetween 15 and 20 per cent. The nostrils were very capa- 
cious, and there was a clot of blood projecting from the left 
orifice. He had bled up to time of admission. The coagu- 
lation time as taken by Wright's tubes ranged from five and 
a half to seven minutes. 

The general surface of the skin was pale, a little vellow. 
No hemorrhages were seen except on the right elbow where 
was a rounded area of subcutaneous extravasation about 14 
cm. in diameter. ‘The face presented a very unusual appear- 
ance, owing to the large number of dilated venules and 
capillary and venous telangiectases. They were most abund- 
ant on the ears, the skin of which presented a remarkable 
appearance, partly from the dilatation of the venules, which 
could readily be seen, and partly from the bright red capillary 
telangiectases. There were some dilated venules on the nose 
and cheeks, and the lips present a number of angiomata, 
particularly on the mucous surface, and just at the junction 
of it with the skin. ‘There were one or two small ones about 
the skin of the nostrils, and subsequent examination showed 
numerous angiomata on the mucosa of the septum, particu- 
larly on the cartilaginous portion, 

The mucous membrane of the mouth looked normal, but 
the tongue, on the tip and along the edge for a little distance, 
showed a number of telangiectases. 

There was no albumin in the urine; the specifie gravity 
His legs were swollen to the middle of 


Was LOLO, no casts. 


the calves. There were dilated venules on the outer aspect 


we 
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of the legs. The edge of the spleen could just be felt. The 
liver was not enlarged. The apex beat of the heart was felt 
just under the right nipple. There was a soft systolic mur- 
mur at the apex, and a louder one along the left sternal 
border. The bleeding stopped shortly after admission. 

On May 25, he had a slight attack of epistaxis, which 
lasted for thirty minutes. The general condition had much 
improved. The cedema had disappeared from the extremi- 
ties, and he had gained rapidly. The blood condition im- 
proved, and on the 25th the red corpuscles were 3,224,000. 

This patient has reported at intervals at the Dispensary 
through 1898, 1899 and 1900. He has had bleeding from 
the nose at intervals, lasting for a few hours at a time. 
When last seen he looked very well, though a little anemic. 
There has been no special change in the cutaneous telangiec- 


tases. 


Case I.—£pistaxis from childhood; Telangiectases of skin 
and mucous membranes, bleeding from some of the spots. 
Cancer of the stomach, death, autopsy. 


William B., aged 55, admitted Jan. 20, 1899, complaining 
of stomach trouble. 

Family History given with Case I. 

Personal History.—le began to bleed from the nose very 
early in life; he does not remember exactly the date. It has 
been a source of constant trouble, and has on several occa- 
sions caused extreme anrmia and weakness. He usually 
bleeds without any provocation. He has never bled freely 
from cuts, but on several occasions spots on the face have 
bled after shaving, and he has bled from the red spots on 
the lips. Of late years he has bled less frequently than 
when he was a younger man. He has been a sailor, and has 
led a very irregular life; has used tobacco freely, and has 
heen at times a very heavy drinker. 

He came into the hospital complaining of nausea, vomit- 
ing and pain in the abdomen, which he had had for some 
months. 

Present Condition—The patient looked pale and sallow, 
and there were numerous small varicose veins on the skin 
and mucous membrane of the lips, and on the side of the 
nose, a few on the cheeks and on the ears. On the tengue 
there were a number of small red spots, evidently of the same 
nature. The same spider-like angiomata could be seen on 
the mucous membrane of the septum of the nose. They 
were not so numerous nor so striking a feature as in his 
brother’s case, though those upon the mucous membrane of 
the lips were large enough to at once attract attention. The 
patient had a large tumor mass in the abdomen, evidently « 


new growth of the stomach. 

Blood examination. the day after admission: r. b. ¢. 4,488,- 
000; leucocytes 7490; hemoglobin 71 per cent. The blood 
coagulation time on Jan. 20th was eleven minutes; on the 
22d, it was eleven minutes; on the 25th it was eleven minutes; 
on the 26th it was nine and a half minutes. He had repeated 
bleedings, and then on January 31st the coagulation time 


JOHNS HOPKINS HOSPITAL BULLETIN. 335 


was four minutes. After he had been taking calcium chlo- 
ride, fifteen grains three times a day for three days. 

He bled freely from the nose two days after entering the 
hospital, and was given 250 cc. of a one per cent gelatin 
solution hypodermically. The blood coagulation time was 
reduced to one and a half minutes. 

On January 30th he had two bleedings from the nose, and 
again on the 3lst. On Feb. 6th he vomited coffee-ground 
material. On Feb. 9th he had another bleeding from the 
nose. On Feb. 10th the blood coagulation time was one 
minute. On Feb. 18th he had a right hemiplegia. He grew 
progressively weaker, and died on Feb. 24th. 

The anatomical diagnosis was: cancer of the stomach, 
mesentery, omentum, liver, retroperitoneal glands, lungs and 
brain. Angiomata in mucous membrane of the nose and of 
the stomach. In the stomach there were a dozen round foci, 
each 3 to 4 mm. in size, which at first looked like eechymoses 
but were dilated venules and capillaries. 

Sections of the septum of the nose made for me by Dr. 
Austin, showed many large dilated veins just beneath the 
epithelium. 


Case Il].—Recurring Epistaris from the 10th year— 
Multiple Telangiectases of skin and mucous membranes of 


nose and mouth. 


M. W. C., Inez, Martin Co., Ky., aged 49, was admitted 
to the Johns Hopkins Hospital, August 28, 1896, complain- 
ing of epistaxis, which had recurred at short intervals from 
his boyhood, 

His mother died of consumption; she had had inflam- 
matory rheumatism. His father died of Bright’s disease. 
He has three brothers and one sister living; one sister died 
of consumption. So far as he knows there are no ‘ bleeders’ 
in his family, and none of the members have -had serious 
attacks of epistaxis. 

With the exception of epistaxis, the patient has been a 
healthy man. He had typhoid fever when twenty years of 
age. He has never had rheumatism. He had gonorrhea at 
eighteen. He has never had syphilis. He has used alcohol 
in moderation. He was a very active boy and took a great 
deal of exercise. When ten years old he began to have 
epistaxis, which often followed the trick of walking upon 
his hands. He would bleed quite profusely for part of a 
day, or for some hours every day or two for ten days or 
more, until he got quite weak and anemic. The attacks 
were sometimes of much greater severity than at others. 
For some years he did not pass a week without bleeding from 
the nose. It usually began as an oozing, and then would 
end in a very free hemorrhage, lasting from a few minutes 
to half-an hour. Between his eighteenth and twenty-fifth 
years he was very much better, and it was thought that 
perhaps the tendency had been checked. It did not stop 
entirely, but he was very much better. Then it recurred, 
and during all these years he does not think he has passed a 
week without some bleeding from the nostrils, from either 
one indifferently. 


' 
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He has been an active business man, and the bleeding has 
interfered very much with his work, as he would get pale 
and very weak. He has often had to have the nostrils 
plugged, and at times after severe bleeding he would get 
very pale, and as he said, “the blood would be so watery 
that my feet would swell.” He never has had any hemor- 
rhages into the skin, but he has had at intervals bleeding 
from the ‘spots’ on the gums and lips, he thinks perhaps as 
often as twenty-five times. When a lad (he cannot fix the 
exact date), he noticed reddish spots on his face and about 
his hands; they have persisted and have increased in num- 
ber during the past seven or eight years. He has never had 
any other hemorrhages than those mentioned. 

Present condition.—The patient was a very well nourished, 
robust looking man, pale (as he had recently had a very 
severe hemorrhage), with all the outward evidences of anx- 
mia. The blood count was: red corpuscles, 3,460,000; he- 
moglobin 38 per cent. There was marked poikilocytosis; the 
leucocytes were normal in number. The differential count 
gave lymphocytes 10 per cent, large transitional forms 9 
per cent, polynuclear 80 per cent, eosinophiles 1 per cent. 
The lymphatic glands were not enlarged. There were hx- 
mic murmurs at the base of the heart, and a soft systolic at 
the apex. Neither spleen nor liver was enlarged. The 
coagulation time, as taken by Wright’s tubes, was two minutes 
and a half. 

The telangiectases—These were most numerous on the 
face, which was much disfigured by them. On the right 
cheek there were twenty-five, some of which projected 
slightly beyond the skin as purplish spots from 1 to 4 mm. 
in diameter; the largest presented a stellate arrangement of 
veins. On the left cheek there were about twenty, several 
with quite large veins passing to the centre. While most of 
them were quite superficial, there were others subcutaneous 
and bluish in tint. On the lower lip the edge at the skin 
was closely set with them, and on the mucous membrane of 
the left side there was an angioma the size of a split pea. 
On the upper lip there were many small ones, and in the 
very centre, just at the raphé, there was a large, deeply 
seated, blue one. Scattered over the forehead were eight or 
ten, most of them purplish red, one or two near the margin 
of the scalp deep seated and blue. Here and there on the 
scalp a few could be seen. On the upper surface of the 
tongue there were five or six, and several on the under sur- 
face, all of them small and very bright red in color. There 
were none on the pharynx, but there were a number on the 
inner surfaces of the cheeks and on the gums, which were 
not swollen. The skin of the ears presented numerous pin 
point telangiectases, giving to it a very peculiar appearance; 
the spots were about the size of the central point of a flea 
bite. 

Scattered over the back, chest and abdomen were two or 
three dozen bright red angiomata, none of them more than 
2 or 3 mm. in diameter. Several of them project, and one 
or two are almost pedunculated. The arms and legs are 
practically free, On the hands, however, there are a good 
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many angiomata, nearly all small and pin point. They are 
scattered over the fingers and palms, particularly about the 
pads of the fingers. 

Dr. Warfield made several careful examinations of the 
nose, and reported that on both sides of the septum there 
were numerous scattered angiomata, very similar in appear- 
ance to the smaller ones on the cheeks, and tortuous veins 
could be seen radiating from their centres. With the ex- 
ception of these spots the mucous membrane of the nose 
and throat looked normal. 

The patient remained in hospital until September 18th. 
In the first ten days there were six bleedings from the nose. 
On September 9th Dr. Warfield thoroughly cauterized the 
angiomata on the septum. The operation was followed by 
quite profuse hemorrhage, which was readily stopped. On 
the 10th the hemorrhage recurred and he lost 580 cc. of 
hlood before it was checked by plugging. Half an hour 
later he had a second hemorrhage in which 820 ce. were 
lost. Within twenty-four hours he bled 1400 ce. He was 
not very much prostrated, but looked a little pale. This 
was the largest bleeding he had had while in the hospital, 
hut he said he had not infrequently had much more profuse 
hemorrhage. Between the 10th and the 18th, the day of 
his discharge, he had no bleeding. 

Subsequent history—Patient heard from June 5th, 1897. 
He stated that he had been better than for any time for the 
past ten years, but he still has occasional bleeding for a day 
or two pretty freely. He thinks that the cauterization has 
saved his life. He has been so much better since it was 
done. After bleeding for a few days he takes the iron and 
arsenic. 

Oct. 11, 1897, I had a note from this patient to the effeet 
that he had had very severe bleedings during the past three 
weeks. 

Jan. 5, 1898. He has been bleeding very badly for the 
past five weeks, and is in a very weak, critical condition. 

Dec. 16, 1898, he writes, “I am still troubled with the 
hemorrhages, but am able to attend business. I have pro- 
cured in the last three months a gum arrangement, which I 
insert and inflate with air, and keep it in for fifteen or 
twenty-five minutes, and it stops the bleeding entirely. It 
is a great improvement on the old plan of plugging with 
cotton or anything else. I can use it at once myself, and it 
causes no pain. Since I have had it I am holding my blood, 
and [ think now I will get stronger.” 

He sent a diagram of a very ingenious arrangement. He 
took a rubber finger-stall about three inches long, into which 
was tied a small bit of rubber-tubing, with a stop-cock at one 
end. He inserted the finger-stall, relaxed, then put the 
tubing in his mouth, inflated it, and turned the stop-cock. 

Noy. 16, 1899. 
with the instrument above described he has succeeded in 
“holding his blood.” Still bleeds a little, but not so fre- 
quently as he used to do. He has been able to attend to 


Patient heard from to-day. He says that 


business, 
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REMARKS. 

Angiomata are very peculiar and remarkable structures, 
in which I have been interested for many years. Apart 
from the big nevi and angiomata with surgical relations there 
are: 

1. The pin-point, punctiform, capillary angioma, of which 
few skins lack examples. They may be numerous, but they 
are rarely disfiguring. They appear and disappear. For 
ten years [ had one the size of a pin’s head on a finger. 

2. The solid, nodular nevus, ranging from 1 to 4 or 5 mm. 
in diameter, forming a definite little tumor, either sessile or 
pedunculated, and very common on the back. 

3. The spider angioma, formed by (a) three or four dilated 
veins, which converge to and join a central vessel; or (b) 
which unite at a central bright red nodule projecting a little 
beyond the skin. They are very common, and doctors are 
often consulted about their presence on the face. 

As examples may be found on the skin of nearly everybody, 
these three varieties may be regarded as almost normal struc- 
tures. 

When the punctiform or spider angiomata inerease greatly 
in numbers they are very disfiguring. In Case LIT the skin 
of the face was peppered with them, and at a distance the 
patient looked disfigured with a bright, fresh aene rash. In 
Case I they had also proved a source of danger, as he had 


| 


bled from them repeatedly. An individual spider angioma 
may increase in size, or, as in the cases I have here related, 
they may become very numerous. 

Angiomata have a curious relationship with affections of 
the liver. In cirrhosis, in cancer, in chronic jaundice from 
gallstones spider angiomata may appear on the face and 
other parts. They may be of the ordinary stellate variety, 
like the stars of Verheyen on the surface of the kidney, or 
the entire area of the star may become diffusely vascularized, 
so that there is a circular or ovoid territory of skin looking 
pink or purple, owing to the small dilated venules. A dozen 
or more of these may appear on the trunk, or even large 
ones may disappear. And lastly, in a few cases of disease of 
the liver I have seen large, mat-like telangiectases or angioma 
involving an inch or two of skin, and looking like a very light 
birth-mark, but which had appeared during the illness. The 
skin was not uniformly occupied with the blood vessels, but 
they were abundant enough on the deeper layers apparently 
to give a deep change in color and to form very striking 
objects. The dilated venules on the nose, and the chaplet 
of dilated veins along the attachment of the diaphragm are 
not infrequently accompaniments of the spider angiomata in 
cases of disease of the liver. 

I have recently seen the spider angiomata appear in the 
face in a case of catarrhal jaundice. 


ON THE BEHAVIOR OF EPINEPHRIN TO FEHLING’S SOLUTION AND OTHER CHARACTER- 
ISTICS OF THIS SUBSTANCE. 


By Joun J. Aner, M. D., 


Professor of Pharmacology, Johns Hopkins University 


It is a well established fact that epinephrin, the blood 
pressure raising constituent of the suprarenal gland, is an 
energetic reducing agent for such salts as silver nitrate, the 
chlorides of gold and platinum, and potassium ferrocyanide, 
but it has been proved entirely unable to reduce Fehling’s 
solution even on boiling. In my first paper* on the active 
principle of the suprarenal gland, especial attention was 
given to this point. Tests with impure extracts of the gland 
were not alone relied on, a benzoyl compound of epinephrin 
was saponified by boiling its solution in glacial acetie acid 
with an equal volume of 25¢ sulphurie acid, and with the 
products of this saponification all tests were made. The 
results were negative, Fehling’s solution was not reduced. 
v. Fiirth* later, also prepared and saponified this benzoyl] 
compound as well as an acetyl derivative of his own, and 
he seems to have found nothing to conflict with his former 
views, that the native principle does not reduce Fehling’s 
solution. 


‘Abel and Crawford, this BULLETIN, July, 1897. 
*Zeitschr. f. Physiol. Chem. Bd. xxvi, 8. 15. 


Fraenkel,’ Moore,’ Metzger, and vy. Fiirth * have also shown 
that more or less purified extracts of the gland do not 
reduce Fehling’s solution, and I have failed to obtain this 
reduction by the use of similar extracts, made in my earlier 
experiments from sheeps’, and in my later, from beeves’ 
suprarenals. 

The method employed by me in the preparation of these 
extracts precludes the occurrence of either reduction or 
oxidation, except in so far as the latter might be induced by 
exposure to air. The glands were digested in some instances 
with pepsin, in others with papoid ferment, and only methods 
of solution and precipitation with organic fluids, such as 
alcohol, acetone, toluol and ether were employed. 

In the case of these extracts. the failure to reduce Fehling’s 
solution might possibly be attributed to some disturbing 


3 Wiener med. Bliitter, 1896, No. 26, p. 409. 
4 Journ. of Physiol., vol. 17, Proc. Physiol. Soc., p. xiv. 
5Zur Kenntniss der wirksamen Substanzen der Nebennieren. Diss. 


Wiirzburg, 1897. 
6 Zeitschr. f. Physiol. Chem., Bd. xxiv, S. 142. 
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substance which interferes with the reaction. In the case 
of the benzoyl compound, it might be charged that the active 
principle was oxidized, either in the process of benzoating or 
in the subsequent saponification, and that it was, perhaps, 
originally able to reduce Fehling’s solution. This appears 
less probable when it is remembered that the active prin- 
ciple is still able to reduce silver nitrate and other salts after 
its liberation from its benzoyl compound by the method 
just cited. 

The iron compound of y. Fiirth alse does not reduce Feh- 
ling’s solution. Tere again it might be asserted that the 
power to do so was lost by oxidation in the preparation of 
this iron salt, but this assumption, like the above, is without 
experimental foundation, for the reason that the properties 
of the substance as contained in this iron compound, remain 
unchanged in all other respects. The possibility of an oxi- 
dation in the preparation of this compound is not denied. 
There is, however, no reason to assume that its occurrence 
would abolish the power to reduce copper sulphate and not 
affect its behavior towards other salts. 

Lastly, as will presently be shown, an apparently pure sul- 
phate or bisulphate obtained from a basic lead precipitate of 
aqueous extracts which have been made by extraction of 
the glands with very dilute sulphuric acid and zine dust, 
also fails to reduce Fehling’s solution on boiling. There 
appears to be no ground for the assumption that oxidation 
took place in the course of the precipitation with basic lead 
acetate. 

Existing evidence, therefore, points to the conclusion that 
epinephrin in its active, unaltered state is not capable of 
reducing Fehling’s solution. 

It will now be demonstrated that this additional property 
can easily be conferred upon this substance without changing 
its behavior to other metallic compounds. It is then, how- 
ever, modified in several of its physical characteristics. Its 
solutions, for example, are not quite so rapidly oxidized on 
exposure to the air, and the free reduced base, as prepared 
by Takamine and Aldrich, is non-hygroscopie and capable 
of crystallization. This point, therefore, is of importance 
in the elaboration of methods for isolating this principle. 
The salts of this modified form of our substance are, however, 
as hygroscopic and difficult to crystallize, as are those of the 
unaltered substance. 

This change of native epinephrin to the copper sulphate 
reducing form, is best effected by means of sulphuretted 
hydrogen, as illustrated in the following experiment. 

After decomposition of v. Fiirth’s lead precipitate of im- 
pure epinephrin (suprarennin) in the manner described by 
that author, and after repeated solution in methyl alcohol 
of the sulphates thus obtained, and repeated fractional pre- 
cipitation with ether, there is finally obtained a hygroscopic, 
amorphous sulphate or bisulphate of native or unaltered 
epinephrin which possesses a high degree of purity. This 
salt is amorphous when finally washed with ether and dried, 
but in the final precipitations with ether, it is thrown out 
of its methyl alcohol solution in what appears to be a 
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minutely crystalline condition. The little particles that set- 
tle on the sides of the flask look like crystals when viewed 
through the ethereal fluid with a pocket lens. However, in 
the subsequent washings with ether the salt absorbs water 
on account of its hygroscopic qualities, and in consequence 
the crystals take on an amorphous character. 

This method yields a salt of at least as high a degree of 
purity as adrenalin, as is proved by its physiological activity 
and by colorimetric comparisons with adrenalin, in which 
the latter is dissolved in an amount of sulphuric acid esti- 
mated to be equivalent to that contained in the sulphate. 
In these comparisons the fine green tint developed by dilute 
ferric chloride was employed as a means of comparison and 
no difference could be detected between the two. The proof 
of its high physiological activity was furnished in the ex- 
periments made with it by Prof. Reid Hunt, and published 
by him in the American Journal of Physiology for March, 
1901. No investigator has thus far worked with a more 
active specimen of the blood pressure raising constituent, as 
will be seen by a comparison of Hunt's data with any others 
published. It will, I think, be admitted that this salt was 
sufficiently pure to furnish conclusive evidence that un- 
altered epinephrin cannot reduce Fehling’s solution. 

By the following method its character in this regard can 
be entirely changed. If hydrogen sulphide be passed 
through an aqueous solution of the salt it soon becomes 
turbid in consequence of the liberation of sulphur. In case 
the solution has been thoroughly charged with the gas, 
if it is cooled and set aside for a few hours, the deposition 
of sulphur appears to increase. If then filtered, repeatedly 
shaken with chloroform and concentrated in vacuo until all 
traces of hydrogen sulphide and chloroform have disap- 
peared, it promptly reduces Fehling’s solution on_ boiling. 
All methods of isolation, therefore, that involve the use of 
hydrogen sulplide or of alkali sulphides will yield a modi- 
fied or reduced form of the active principle, provided, in the 
‘ase of hydrogen sulphide, the gas is passed into a solution 
whose reaction is only slightly acid. The adrenalin of Taka- 
mine is such a reduced form, as it is also easily oxidized by 
Fehling’s solution, a fact which seems to have escaped the 
notice of Takamine and also of Aldrich, who has lately 
prepared adrenalin by a method which involves the use of 
hydrogen sulphide. 

Other methods of reduction also effect the change just 
described. Thus: a purified extract of the gland, which con- 
sists largely of native epinephrin is dissolved in alcohol con- 
taining hydrochloric acid, and is then reduced by boiling 
with granulated tin and strips of platinum for six heurs or 
more. After cooling, the solution is filtered and the filtrate 
precipitated with alcoholic solution of ammonia. In this 
way a small yield of a tin compound of reduced epinephrin 
is obtained. On being washed and dried, the compound pre- 
sents the appearance of a white powder, not very soluble in 
water but intensely active in a physiological way. It re- 
duces Fehling’s solution on boiling for a minute or two. If 
the compound be boiled in water with zine dust, thus replac- 
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ing the tin with zine, the resulting compound also reduces 
Fehling’s solution. 

If the tin is removed by means of hydrogen sulphide in 
the presence of a dilute acid a hygroscopic salt may be pre- 
pared which also reduces alkaline copper salts. 

This unstable substance is also capable of self-reduction. 
It has just been stated that when its benzoyl compound is 
saponified in a mixture of glacial acetic and 25¢ sulphuric 
acid, the change into the copper sulphate reducing modifi- 
cation does not occur. 

When, however, either the benzoyl or acetyl compound is 
saponified in the autoclave, with water alone or with a 1% 
solution of sulphuric acid, and under a pressure of two or 
three atmospheres, this alteration is brought about. That 
this fact was not mentioned in my earlier papers is accounted 
for by a neglect to apply Fehling’s test when the methods of 
saponification were changed. My earlier work, and also that 
of others, had shown that when epinephrin is boiled with 
mineral acids in open vessels or in sealed tubes, no reducing 
substance is obtained, and it was only later, after I had 
found how the substance is altered by hydrogen sulphide, 
that I again applied the test to my series of autoclave pro- 
duets. 

The reduced product, as obtained by the use of the auto- 
clave differs, however, in a few particulars from that ob- 
tained by the use of hydrogen sulphide and other chemicals. 
The former product appears to be even more easily oxidized; 
it is certainly more sensitive to the action of alkalies and to 
exposure to the air. Furthermore, the addition of very 
dilute ammonia nearly to the point of neutralization causes 
the reduced product from the autoclave to fall out of even 
a dilute solution in the form of white flocks, which rapidly 
assume a reddish brown and finally a dark brown color. 
When this flocculent precipitate is washed with alcohol and 
ether, and dried, it is found to have lost its physiological 
activity. It is also precipitated by a number of alkaloidal 
reagents, a point to which I have called attention in a 
previous paper.’ From some of these differences it might 
be concluded that the autoclave product is further reduced 
than that treated with hydrogen sulphide. Analyses and quan- 
titative tests with alkaline copper solutions must settle this 
point. When a dilute solution of the reduced commercial 
compound called adrenalin, which fails to give a precipitate 
with ammonia, is slightly acidulated with sulphuric acid, and 
then treated in the autoclave under a low pressure as in the 
saponification experiments above described, no black resin 
or oxidation product is thrown out, but the solution, while 
retaining its reducing power for alkaline copper salts has 
developed the additional characteristics just alluded to. 

A suggestion as to the action of hydrogen sulphide and 
of reducing salts and also in respect to the similar effect 
produced in the autoclave, is now in order. 

It would be strictly in agreement with chemical experience 
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if we were to assume that the agents named cause this un- 
stable substance, which already possesses the power to reduce 
many metallic compounds, to take up more hydrogen. 

The analogous change produced in the autoclave, must 
evidently be classed with other examples of self-reduction. 
I have elsewhere stated that a considerable loss of material 
occurs when this apparatus is employed, as a large part of 
the epinephrin is deposited in the form of an insoluble and 
resinous oxidation product. It is apparent, then, that oxida- 
tion and reduction go on simultaneously in the autoclave. 

Whether the mechanism of the reduction is alike in all the 
instances cited above, and whether it consists in the assump- 
tion of hydrogen or in the loss of oxygen, must finally be 


decided by analysis. 


ON THE RETENTION OF A BENZOYL RADICLE IN 
MY FORMER SERIES OF EPINEPHRIN 
COMPOUNDS. 


Attention may now be called to another point in which 
the autoclave is concerned. I have repeatedly stated that 
my whole series of epinephrin compounds was derived from 
an original benzoyl compound, the form in which epinephrin 
was isolated from the gland, and that this compound, which 
is entirely insoluble in water, was saponified in the autoclave. 
My analyses forced me to assign the formula C,,H,,NO, to 
the active principle, both in its physiologically active and in 
its inactive modifications. 

Later work has shown me that my whole series of deriva- 
tives contains an unsaponified benzoyl radicle. That this 
benzoyl group escaped the fate of its fellows could not be 
known with certainty until epinephrin should be isolated by 
other methods. I early became aware of the fact that when 
the epinephrin bisulphate of my early papers is subjected to 
destructive treatment, such as heating in a sealed tube at 
150° C, with 25¢ hydrochloric acid, an ether-soluble acid, 
which in every way resembles benzoic acid, is split off from 
it. I stated this to be the case in a paper published in the 
Zeitschrift fiir Physiologische Chemie, Vol. XXVIII, p. 348, 
and I will here add that the melting point of this acid, after 
only once subliming it from the ether residue was 120° C. 

In repeating this work I have found that it is only neces- 
sary to treat inactive epinephrin, the highly active bisulphate 
of my former papers, in a test tube with nearly concentrated 
sulphuric acid, heating gently over a free flame, then diluting 
with water and extracting with ether, to secure benzoic acid 
in abundance. The iron compound of v. Fiirth, which is a 
derivative of native epinephrin, as also the reduced com- 
pound called adrenalin, yield nothing whatever when treated 
in the manner described. Instead of finding the bowl from 
which the ether is evaporated lined with crystallized benzoic 
acid, one finds in the case of these compounds merely a trace 
of an amorphous fatty substance. I have not thought it 
necessary to make a quantitative estimation of the benzoic 
acid that is thus split off from epinephrin, since a preliminary 
analysis of adrenalin and also of the acetyl derivative of v. 
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Fiirth’s ferri-suprarennin had shown me that a single ben- 
zoyl radicle accounts fully for the quantitative differences 
in the composition of these several modifications of what 
is one and the same substance. 

In order to arrive at the true formula for reduced epine- 
phrin we must therefore subtract from C,,H,,NO, the re- 
tained benzoyl group (C,H,CO), and restore the hydrogen 
atom that was displaced by the radicle. This will give us 
C,,H,,NO, as the empirical formula for reduced epinephrin. 
In accordance with this change in terminology, C,,H,,NO,, 
the form in which this principle was first isolated by me, 
and which yields stable and non-hygroscopic salts, should 
The term 
reduced, as already stated, applies to the product as altered 
The 


native substance, very soluble, apparently very hygroscopic, 


now be called mono-benzoyl reduced epinephrin. 
by hydrogen sulphide and other reducing agents. 


less stable and non-copper-reducing should be called native 
or unreduced epinephrin. This variety of the substance has 
been isolated by me as the hygroscopic sulphate or bisul- 
phate which was employed in the experiments with hydrogen 
sulphide previously described. 

COMPARISON OF EPINEPHRIN WITH THE SUB- 
STANCES KNOWN AS SUPRARENNIN 

AND ADRENALIN. 


Contemporaneously with my paper published in this Bul- 
letin for Sept.-Oct., 1898, in which I showed that the blood- 
pressure-raising substance as isolated by my methods is rep- 
resented by the empirical formula C,,;H,,NO, and in which 
I had proposed the name epinephrin for this substance, ap- 
peared a paper by O. v. Fiirth,” who declared the substance 
in question to be either tetrahydrodioxypridin, C,H,NO.,, 
or dihydrodioxypyridin, C,H,NO,. In a later paper’ con- 
taining no further analytical data, the author describes the 
isolation and preparation of a new iron compound and pro- 
poses the name suprarennin for our substance. In it he 
makes the erroneous statement that epinephrin is something 
entirely different from the true blood-pressure-raising prin- 
ciple and that its resemblances to this principle are due 
solely to a slight contamination with it, a mistake into which 
he was evidently led by a very imperfect and faulty repeti- 
tion of some of my work, the neglect to consider that this 
highly sensitive and unstable substance developes new 
characteristics with each change of method, and also by the 
very important omission to analyze either his iron compound 
or its derivatives. 

I need only point to a recent paper” in reply to v. Fiirth, 
to the analysis of the acetyl derivative of his iron compound 
which will presently be given and to Aldrich’s analysis of 
the adrenalin of Takamine to show how entirely without 
Fiirth’s assertion that either C,H,NO, or 
C,H,NO, represents the composition of epinephrin, or, of 


foundation is y. 


8 Zeitschr. f. Physiol. Chem. Bd. xxvi, 8. 15. 
9Ibid. Bd. xxix, S. 105. 
’ This BULLETIN, March, 1901. 
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what he calls suprarennin. This inadequate formula was de- 
rived by him from the analysis of an acetyl derivative which 
was made directly from a highly impure extract containing 
other substances equally capable of being acetylated and it 
was not fortified by analyses of derivatives. 

From all that has been said here and in an earlier paper it 
will be seen that suprarennin is nothing else than epine- 
phrin, that is, it is equivalent to a non-reduced form of this 
substance, freed from the included benzoyl group. 

It is possible that in the formation of v. Fiirth’s 
suprarennin, the only derivative even approximately pure 


ferri- 


that he has thus far prepared, an oxidation of the native 
principle occurs. On this assumption his suprarennin would 
not represent the native or non-reduced form of the sub- 
stance, but rather an oxycompound. As pointing to this 
conclusion the following experiment may here be cited. 
More than a year ago, I prepared an acetyl derivative from 
ferri-suprarennin. Since it is difficult to purify this iron 
compound, its acetyl derivative was saponified in the auto- 
clave, the liberated suprarennin was transferred into a 
picrate by extraction with acetic ether after the previous 
addition of a solution of picric acid, and the picrate thus 
obtained was transferred into a sulphate by the methods de- 
scribed in previous papers. This sulphate was now acety- 
lated and the resulting amorphous, dark colored compound 
The follow- 


ing percentages of carbon, hydrogen and nitrogen were ob- 


dried over sulphuric acid in vacuo and analysed. 


tained: 
Found. Required for 
37.08 C= 67.3 
H= 5.05 H= 5.07 
N= 427 R= 4.38 
N= 4.18 


The two nitrogen analyses were made by the method of 
Kjeldahl. 


made from a specimen dried at 110° gave somewhat higher 


A duplicate analysis for carbon and hydrogen 


percentages than the above, and is not here given, as de- 
composition had undoubtedly taken place. The assumption 
that this product contains three and not four acetyl groups, 
is in line with y. Fiirth’s contention that the native sub- 
stance takes up three acid radicles. 

On this assumption, the above analysis would lead to the 
rational formula C,,H,,NO,, instead of C,,H,,NO,. The 
additional atom of oxygen may have been taken up either 
in the course of the formation of the original iron com- 
pound, or in the process of acetylating it. Although unable 
to decide this point, I have presented the above analytical 
data to show how exact an approximation to my formula may 
be obtained in the case of a derivative which is made from 
so called suprarennin. 

It is freely admitted that my empirical formula may, in 
the future, when a more perfect series of compounds shall 
have been made, prove slightly incorrect. Even then the 
fact will remain that the isolation of epinephrin was first 
effected by my methods, admittedly capable of improvement 
as these are. 
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The more recent work of Takamine and of Aldrich may 
now be considered. 

The former” has the credit of having devised a method by 
which the free reduced and physiologically active base may 
be manufactured on a commercial scale and this modification 
of epinephrin has been named adrenalin. Its reducing 
power for copper sulphate, its relatively greater stability, its 
very slight solubility in water and its non-hygroscopie and 
crystalline condition are among the characteristics that dis- 
tinguish it from the native principle as it exists in the gland. 
Crystalline salts, which are non-hygroscopie and maintain 
their form on exposure to air have not yet been made from it. 

Adrenalin agrees with my earlier compounds, notably 
with the picrate and bisulphate, in all of the properties 
alluded to, with the exception of its more ready and perma- 
nent crystallization. In an earlier paper statements will be 
found regarding the extent to which some of my salts were 
crystalline, and I may here add that in the course of prepa- 
ration of a picrate of my phenyl di-carbamic ester of mono- 
benzoyl reduced epinephrin, this salt fell out of a hot, weak, 
aleoholie solution in the form of large, broad and very thin 
crystalline plates. On attempting to reerystallize it, how- 
ever, it fell out in the form of small spherical nodules. 
Since this time I have had no occasion to repeat the work. 

Takamine has thus far failed to describe his methods or 
to give any analytic data as to the elementary composition 
of adrenalin. Such an important characteristic as its power 
to reduce copper sulphate, a property not possessed by the 
native principle, if known to him was for some reason not 
stated. 

* though like others, unaware 
of Takamine’s method, states that he has isolated the adre- 
nalin of this chemist by a method whose essential points are 


Aldrich, in a recent paper, 


the use of lead acetate for the removal of inert substances, 
as originally advised by Holm,” and later by v. Fiirth,” and 
of ammonia for the precipitation of the free base as originally 
used by me in the case of reduced mono-benzoy! epinephrin. 
An important step in this method, of whose significance 
Aldrich appears to be unaware, is the use of sulphuretted 
hydrogen for the removal of excess of lead. As already 
shown, this must effect a reduction, and inasmuch as Aldrich 
declares his adrenalin to be identical with that of Takamine, 
it is safe to assume that the acidity of his solutions was not 
high enough to prevent the occurrence of this reaction. 
Both Takamine and Aldrich appear to believe that adre- 
nalin is a pure compound, a true chemical individual. The 
former has said,” “I am now pleased to announce that I 
have succeeded in isolating the blood-pressure raising prin- 
ciple in a stable and pure crystalline form;” and the latter 
has stated “ that he has obtained the compound “ in distinctly 


" Therapeutic Gazette, vol. xxv, p. 221. 

' American Journ. of Physiol. vol v, p. 457. 

'8 Journ. f. pract. Chem. Bd. 100, (1867), 8. 150. 

4 Zeitschr. f. Physiol. Chem. Bd. xxix, (1900), 8. 105, 
% Loc. cit. p. 222. 


Loe, cit. p. 458, 
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crystalline and pure condition;” but in a later section of 
his paper in which he comments on the close approximation 
of his formula to that now given for epinephrin, he is less 
emphatic and gives expression to a doubt by saying” “ that 
the difference can be readily explained if we suppose either 
of the substances to be contaminated with other bodies.” The 
arithmetical mean of the concordant analytical numbers 
given by Aldrich, shows that the elementary composition of 
Takamine’s adrenalin is represented by: 


C = 88.08 
H= 7.20 
O = 27.11 


and by R= 


100.00 99.99 


*A misprint occurs in the table as given by Aldrich. The value for 
hydrogen should be given as above and not 7.28 as given in his paper. 


for the identical substance as isolated by himself. 

Using these analytical data for the determination of an 
empirical formula, Aldrich finds that “the simplest body 
obtainable is represented by the formula C,H,,N93.” 

The calculated values for the formula are, however, not 
placed by the side of the above data for comparison. When 
these values are calculated, taking O = 16 and whole num- 
bers for H and N as Aldrich has done in calculating his 
analytical results, the following is the result: 


Theoretical for CyH,,;NOs3. 
C= [59.02] 
7.10 
B= 
O = 26.23 


100.00 


On comparing these theoretical values with those actually 
obtained by Aldrich, it will be seen at once that the assumed 
formula does not coincide with the analytical data. In the 
‘ase of Takamine’s adrenalin the mean percentage of carbon 
as found by Aldrich falls 1¢ below that required by the 
formula and in the case of his own compound it falls 1.13%, 
in the case of one of the two analyses even 1.384, below the 
requirements of the formula. This very great deficiency in 
carbon is the more striking when it is observed how close is 
the approximation of the obtained hydrogen to that required 
by theory. 

Furthermore, the nitrogen of the compound is estimated 
by the method of Dumas and the percentage as found is, in 
the case of Takamine’s substance, in exact agreement and in 
the case of Aldrich’s compound falls slightly below the theo- 
retical requirement. Exact agreement with the theoretical 
requirements is unusual in the employment of this method 
even when very special precautions are observed, of which 


17 Loc, cit. p. 461. 


C = 57.89 
H= 7.83°* 
O = 27.27 
| 
| 
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there is no evidence in this case, while an analytical deti- 
ciency in nitrogen is in direct opposition to the results of 
experience with this method, so that both considerations 
strengthen the conviction that a true formula calls for less 
nitrogen than does the one proposed by Aldrich. 

The great deficiency in carbon that has been pointed out 
would in itseif condemn the assumed formula. 

It must be remembered that ‘Takamine and Aldrich are 
dealing with a substance which they say “ was obtained in a 
distinctly crystalline and pure condition,’ and they must, 
therefore, meet the standards universally adopted by chem- 
ists for a substance of that character. . It is moreover agreed 
that a strict adherence to these standards is especially neces- 
sary in determining an empirical formula based on the an- 
alysis of one compound only and unfortified by an analysis 
of derivatives. In the case of a series of compounds such a 
deviation from the theoretical requirement may occur in one 
instance or another of the series as a consequence of drying 
at too high a temperature or for some reason unexplainable at 
the time, and under such circumstances the analysis may be 
allowed to pass. 

Not only is the assumed formula inadequate but the case 
is such that it is impossible to calculate a rational formula 
that will agree with the analyses given. In other words, 
adrenalin as analysed by Aldrich is proved by his own data 
to be a mixture and not an individual substance. 

Several possibilities suggest themselves in explanation of 
this failure to calculate a formula; adrenalin may be simply 
a mixture of reduced and non-reduced epinephrin; or, it may 
consist of reduced epinephrin cuntaminated with ammonium 
acetate (whose presence is accounted for by the method em- 
ployed), or it may be contaminated with some one of the 
numerous nitrogenous bases with which the gland abounds. 
On any one of these suppositions, the analyses would show 
a lower percentage of carbon and a higher percentage of 


nitrogen than is required by the formula for reduced epine- 


phrin, C,,H,,NQ,. 

I conclude that the first suggestion is the most probable 
for the reason that adrenalin possesses a very high degree of 
physiological activity, as shown by experiments with it in 
my laboratory, that it has a tinctorial power when treated 
with ferric chloride practically equal to that of native salts 
prepared by other methods, and also because it reduces 
copper sulphate. On this last point, which would give de- 
cisive information, no quantitative experiments have been 
made. 

At the time when the colorimetric comparisons here al- 
luded to were made, I had not as yet perfected the method 
which will presently be described, and I would not have it 
assumed that there was no chance for error in these estima- 
tions or that blood-pressure tests are anything more than a 
guarantee of an approximate degree of purity. In estimat- 
ing the value of the several suggestions above made to ac- 
count for Aldrich’s inability to assign a correct rational for- 
mula, it must be borne in mind that a substance which falls 
out of solution as a finely divided, microcrystalline powder 
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is very apt to carry down foreign substances and to hold 
them with tenacity. 

It must be apparent that both suprarennin and adrenalin 
are nothing but modifications of the substance that | have 
called epinephrin. All these substances behave in the same 
manner toward solutions of silver nitrate and other oxidizing 
salts, all alike form iron and other metallic derivatives, all are 
equally capable of being acetylated, benzoated, ete.; all can 
be made to show the characteristic autoclave effect, all yield 
with alkalis, a peculiar basic substance of a coniine-piperi- 
dine-like odor and a black pigment of acid character, and 
have many other characteristics in common. 

The formula assumed for suprarennin has been shown to 
be entirely inadequate, and | entertain the hope that a 
better purification of adrenalin (C,H,,NO,), and an analysis 
of its derivatives will result in a closer approximation to my 
formula, C,,H,,NO,;. In order to give additional grounds 
for this formula I may here present the results of an analysis 
of a sulphate of the phenyl carbamic di-ester of reduced 
mono-benzoyl epinephrin. ‘This compound, which had passed 
through five previous chemical stages, a fact which gives 
additional guarantees of individuality, was briefly described 
in the American Journal of Physiology, March, 1900 (Proe. 
Amer. Physiol. Soc., p. xvii). Although only one analysis 
was made, the results are given on the assumption that they 
are of value even without duplicates, inasmuch as they coin- 
cide fairly well with those obtained for the whole series. 


Found, Calculated for 
C = 63.14 C = 63.70 
H== 4.89 4.45 
H,SO,= 8.46 H,SO,= 8.39 


As the material used in the preparation of this ester was 
the bi-sulphate of mono-benzoyl reduced epinephrin (C,,H,. 
NO,) calculation easily leads to C,,H,,NO, as the formula 
for the free reduced base. 


OUTLINE OF A METHOD FOR THE QUANTITATIVE 
ESTIMATION OF EPINEPHRIN BY COLORI- 
METRIC COMPARISONS. 


It has been known since Vulpian’s time that aqueous or 
dilute alcoholic extracts of the suprarenal gland give a pure 
emerald green color with ferric chloride. When this test is 
made with pure epinephrin or with one of its salts, it is found 
that the color persists for a very brief period only, rapidly 
giving place to a pink and later to a dark brown shade. 

The fleeting nature of this color reaction has made it im- 
possible hitherto to base a quantitative method of estimation 
upon it. I have now made the observation that the addition 
of an equal quantity, or, better, of an excess of potassium 
benzene thio-sulphonate to a solution containing epinephrin, 
results in a very prolonged fixation of the green color pro- 
duced by ferric chloride. Solutions thus treated have main- 
tained their tint unaltered even after an exposure of several 
days to the air of the laboratory. 


NovemBerR, 1901.] 

This salt similarly fixes the green color produced in solu- 
tions of pyrocatechin by the addition of ferric chloride, and 
the reaction probably applies also to related compounds. An 
alcoholic ether solution of pyrocatechin which contained 
enough water to hold the added thio-sulphonate in solution, 
maintained the green color conferred upon it by ferric chlo- 
ride, in all its intensity after standing in my laboratory for 
four months. 

It may be remarked in this connection, that it now becomes 
possible to isolate and study this ferric compound of pyro- 
catechin. 

It will readily be seen that a quantitative colorimetric 
method for the estimation of epinephrin, pyrocatechin and 
other compounds may be based on the peculiar stability 
which is conferred upon their ferric compounds by potassium 
benzene thio-sulphonate. I have not yet had time to elaborate 
the details of the method, or to determine the range of its 
applicability, and I shall not here enter upon an explanation 
of the chemical reaction involved. 


SUMMARY. 


The following conclusions, drawn from the present paper, 
are here given, together with a few points whose tenability 
is easily established by a perusal of my former papers. 

1. Epinephrin in its native state easily reduces silver ni- 
trate and other metallie salts, but fails to reduce Fehling’s 
On being treated with hydrogen sulphide or with 
hydrochloric acid and tin in the proper medium, or on saponi- 
fication of its benzoyl or acetyl derivatives in the autoclave, it 
becomes an energetic reducing agent for alkaline copper so- 
lution and causes an abundant precipitation of cuprous 
oxide in the boiling mixture. This change in respect to cop- 
per sulphate is accompanied by an alteration in other pro- 
perties. The substance is now not quite so easily oxidized on 
the addition of dilute ammonia, and is more easily crystal- 
lized. 

2. The commercial preparation known as adrenalin also re- 
duces copper sulphate. It is apparent from the analytical 
data furnished by Aldrich that this substance is a mixture 
and not a chemical individual. The proposed formula 


solution. 
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C,H,,NO, , does not coincide with the analytic data furnished 
by Aldrich, and no rational formula is deducible from them. 
Adrenalin is very probably chiefly a mixture of native and 
reduced epinephrin, containing traces of foreign substances 
rich in nitrogen. It is hoped that a better purification to- 
gether with an analysis of its derivatives, will result in a 
closer approximation to the formula C,,H,,NO,;, which ap- 
plies to reduced epinephrin as contained in my series. 

3. The series of epinephrin compounds described by the 
writer in previous papers, have one and all retained a single 
benzoyl radicle, in consequence of the incomplete saponifi- 
cation of the original benzoyl derivative. This could not be 
determined with certainty until the substance was isolated 
The 
epinephrin, C,,H,,NO,, of my former papers was therefore 


by methods which avoided the process of benzoating. 


in reality mono-benzoyl epinephrin, and in consequence of 
its ability to reduce alkaline copper sulphate it may further 
be designated, reduced mono-benzoyl epinephrin. 

4, Elimination of the retained benzoyl radicle (C,H,CO), 
and substitution of the displaced hydrogen atom leads to the 
formula C,,H,,NO,, as an adequate empirical expression for 
reduced epinephrin, at least for epinephrin as reduced by 
saponification in the autoclave. 

5. My own work, as also that of Aldrich, shows that the 
statement of v. Fiirth that the substance under discussion is 
either tetrahydrodioxypyridin C,H,NO,, or dihydrodioxypy- 
ridin C,H,NO,, is no longer tenable. 

6. Reduced epinephrin is capable of taking up four acid 
radicles. This is shown in an earlier paper in which it was 
demonstrated that mono-benzoy! epinephrin is capable of tak- 
ing up three acetyl groups. Mono-benzoyl epinephrin is also 
capable of forming a pheny] carbamic di-ester, and probably 
even a tri-ester on more vigorous treatment with phenyliso- 
cyanate (CO.N.C,H,). 

7. Potassium benzene thio-sulphonate, KS.SO,C,H, , added 
to a solution of epinephrin fixes the emerald green color which 
appears on the subsequent addition of ferric chloride. A 
colorimetric quantitative method may be based on this re- 
action. The ferric compound of pyrocatechin is also per- 
manently fixed in its tint by this sulphonate, and the reac- 
tion possibly applies to related compounds. 


OSTEITIS DEFORMANS WITH REPORT OF A CASE. 


By Artnur W. Ettine, M.D., 


Attending Surgeon, The Child’s Hospital. 
(Chief of the Surgical Clinic, The Albany Hospital), 


Albany, New York. 


To Sir James Paget belongs the credit of having described 
in a clear and concise manner an unusual form of disease 


* Read before the Medical Society of the County of Albany, Nov.13th, 
1900. 


characterized by hypertrophy and deformity of certain of 
To this disease he gave the name 


the bones of the skeleton. 
of osteitis deformans. 
Paget’s* original communication was presented to the med- 
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ical and chirurgical society of London in 1876 and included 
a report of five cases observed by himself. Certain cases re- 
ported in earlier times as partial or local osteomalacia were 
undoubtedly cases of osteitis deformans, as, for instance, 
cases reported by Saucerotte* in 1801, Rullier* in 1812, 
Scoutetten* in 1841, Wrany® in 1867, and Mosetig” and 
Wilks‘ in 1868. Certain of these cases Paget himself recog- 
nized from the description given as being in all probability 
osteitis deformans. 

Czerny’ in 1873 first introduced the term = “ osteitis 
deformans”” in connection with a case of gradual spon- 
taneous development of a curvature of the lower legs. Benno 
Schmidt” in 1874, used the term in connection with a 
case of spontaneous development of curvatures of the 
tibia and femur, and Volkmann,” in 1874, used the term in a 
similar case in which the curvature was confined to the tibia. 
The points of differentiation from osteomalacia emphasized 
by these observers were the inflammatory symptoms mani- 
fested by the involved bones and especially the pain. 

The term “ osteitis deformans ” was thus not a new one, 
but it was Paget who first applied it to the peculiar disease 
entity which he described. Since Paget’s original commu- 
nication a considerable number of characteristic cases have 
heen reported. Up to 1890 Paget himself had seen 23 cases, 
far more than has fallen to the lot of any one else to observe. 

More cases of osteitis deformans have been reported from 
Great Britain than any other country, but this is probably due 
to the fact that the interest aroused by Paget in the subject 
has led to a more careful search for such cases. The next 
greatest number of eases of osteitis deformans have been 
reported from France, where the work of Richard,” Thi- 
bierge,” Joncheray,” and others has aroused especial interest 
in the condition. A few cases have been reported from Ger- 
many, Austria and Italy. So far there appear to have been 
seven cases of osteitis deformans reperted from America. 
The first case was that of MacPhedran,” of Toronto, reported 
in 1885. The second was reported by Gibney,” of New 
York, in 1890. The third by Mackensie,” of Toronto, in 
1891. The fourth and fifth by Taylor,” of New York, in 
1892. The sixth by Herwisch, of Philadelphia, in 1896, and 
the seventh by Watson,” of Baltimore, in 1898. Watson's 
case was more characteristic than any of the former ones 
reported from this country. 

Many of the cases reported have been accompanied by 
pathological reports, the most valuable contributions having 
Paget and 


heen made by von Recklinghausen,” Stilling,” 
Butlin.” von Recklinghausen called the disease osteomye- 
litis fibrosa and demonstrated its identity with certain cases 
of local osteomalacia of earlier writers. 

The involvement of the different parts of the skeleton 
varies in different cases. All of the long bones, the clavicles, 
the flat and short bones, and especially the vertebra, may be 
more or less affected. The tibia appears to come first in the 
order of frequency of involvement and in some cases is the 
only bone involved. Next in order of frequency comes the 
skull which is also in certain cases alone involved, and the 
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vertex is more commonly affected than the base. The femur 
appears to come next while the frequency of involvement of 
the other bones of the skeleton varies greatly. The disease 
rarely attacks the bones of the face, although cases are re- 
ported in which the superior and inferior maxilla as well as 
the zygoma have been affected. 

Based upon Butlin’s microscopical studies of the first case, 
Paget laid the chief emphasis upon the inflammatory absorp- 
tion of the bone associated with the formation of lacune., 
He believed the fibrous character of the bone marrow to be 
the result of the long duration of the inflammatory process, 
He also called especial attention to the apparently increased 
vascularity of the affected bones as evidenced by the enlarged 
blood-vessels of the periosteum and bone. Many other ob- 
servers do not share the views advanced by Paget and Butlin 
as to the inflammatory character of the disease. Stilling, in 
his report of three carefully studied cases, discusses the 
pathological process and states that the disease begins beneath 
the periosteum and gradually involves the more central por- 
tions of the bone. There is at first an absorption of the bone 
with the formation of Howship’s lacune, Haversian spaces 
and perforating canals. In these changes Stilling believes the 
process resembles that which occurs in ordinary rarifying 
osteitis. In addition to the absorption, however, as in all 
chronie inflammations of bone, there is a new formation of 
hone, partly in the marrow and partly beneath the peri- 
osteum, Stilling states that both processes appear to go on 
at the same time and that the newly-formed bone may again 
be absorbed. The absorption appears to gradually grow less 
while the new formation continues, and thus the bones come 
to present most marked modifications, both of the internal 
structure and external appearance. They become thick and 
misshapen. 

The new-formed bone remains for a long time unealcified, 
and is, therefore, soft and has a tendency to yield under the 
body weight. Sometimes, however, there may be more or 
less calcification of the new-formed bone, as evidenced by 
calcified areas demonstrated here and there. 

The tibia and femur become bent anteriorly or laterally or 
both: the angle of the neck of the femur to the shaft is 
changed; the vertebral column presents abnormal curvatures 
and the lower part of the skull is pressed upward toward the 
cranial cavity. 

Lancereaux ~ believes the pathological process to be char- 
acterized by an absorption of bone followed by a process of 
hone formation, and that the latter is merely a reparatory 
process, 

Against the view that the bone formation in osteitis de- 
furmans is merely a regenerative process, Sileock * and von 
Recklinghausen have urged that the new formation does not 
occur upon the side of the concavity, and furthermore that 
the thickening of the bone can be demonstrated at the very 
beginning of the disease. Mere quantitative variations in 
the absorption and formation of bone in osteitis deformans 
do not explain the condition, but the quality of the bone 
formation must also be considered, 
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According to von Recklinghausen’s investigations, the 
changes occur in the following manner: At first there is a 
simple osteomalacia with a marked reduction of the cortical 
substance of the bone, as a result of which the bones become 
bent. Following this an inflammatory process develops in the 
malactic areas which is characterized by the transformation 
of the fatty and lymphoid marrow into fibrous tissue, from 
which a compact network of bone develops which contains 
much fibrous tissue, and which remains uncalcified for a long 
time. Where the disease has existed longest this process may 
lead to a complete disappearance of all the old bone tissue. 
From this result the great modifications of the bony structure. 

The fact that the anatomical findings of all the writers do 
not agree is probably because the cases have been studied at 
different stages of the disease. In cases in which the progress 
of the disease is a slow one, as in Paget’s first case, as well 
as in the cases of so-called local osteo-malacia of early writers, 
the most characteristic feature is the presence of a finely 
porous bone tissue situated in the cortex of the long bones 
n the spongy 


and occasionally in the medulla, as well as 
tissue of the short and flat bones. These areas in some places 
present little or no calcification, while in other places there 
isa marked deposition of calcium salts, and at times one may 
encounter areas of an ivory hardness which might be con- 
sidered as evidence of a healing process. 

In the more advanced stages of the disease the bone marrow 
presents the appearance of a pale or reddened fatty marrow. 
In cases developing rapidly, especially those in which there 
is a general distribution of the process over the skeleton, the 
new bone and the fibrous bone marrow are much in evidence. 
The porous bony tissue may be found to have replaced the 
compact cortex or to have developed extensively in the me- 
dulla, both in bones which present little or no outward evi- 
dence of involvement, as well as in those presenting tumor- 
like enlargements and marked deformity. In this fashion 
tumors resembling fibromata may develop in which there 
may be little or no bone formation. This process explains 
the lengthening that sometimes occurs in the deformed long 
hones. 

von Recklinghausen has demonstrated that in addi- 
tion to transformation into osteoid tissue, the fibrous marrow 
may manifest either regressive or progressive changes. The 
regressive changes may lead to the smooth walled multilocular 
cysts, containing either a serous or gelatinous substance and 
occurring chiefly in the long bones, but also occasionally 
seen in the skull. The progressive changes lead to the forma- 
tion of small brownish-red tumors with the structure of pig- 
mented giant cell sarcomata, which also have their situation 
in the long bones, but are always surrounded by the fibro- 
osteitic tissue from which they take their origin. The exist- 
ence of cysts in the fibrous medulla of certain cases hitherto 
supposed to be instances of local osteomalacia makes it prob- 
able that these were cases of osteitis deformans. Hirsch- 
in such a case, described in the neighborhood of the 
Certain of the cysts of 


berg,” 
cysts a small giant cell sarcoma. 
bones described in other connections may have their origin in 
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a condition of osteitis deformans. The cysts and sarcomata 
in cases of osteitis deformans seem to indicate the situation of 
the earliest changes in the medulla. 

von Recklinghausen has especially emphasized the rdéle 
played by the action of so-called physiological concussion in 
the determination of the localization of osteitis deformans, 
as evidenced by the tendency to involvement of the long 
hones of the extremities. The newly-formed fibro-osteitic 
tissue is most marked at the diaphysis of the bones which 
are the points subjected to the greatest physiological con- 
cussion, von Recklinghausen is also of the opinion that the 
frequent involvement of the skull may find its explanation in 
disturbances of circulation, especially arterial congestion, re- 
sulting from the action of mechanical and thermic influences. 

The two most important factors then concerned in the 
production of the deformity of the bones are: 

(1) An hypertrophy of the bone. 

(2) A relative softening which accompanies the onset and 
which appears to be only temporary, being followed usually 
by induration. 

Chemical analysis has shown that the phosphorus is but 
slightly diminished in the affected bones. The organic 
matter of the bone as a whole is slightly above normal, while 
the inorganic is slightly below normal. 

In some of the cases reported careful blood examinations 
have been made, but these have been negative in every 
instance. 

Concerning the etiology of osteitis deformans practically 
nothing is known. Sex and heredity do not seem to play a 
role. The venous dilatation seen in certain cases may be 
an etiological factor, although this seems improbable. 

Richard, in his thesis published in 1887, advanced the 
view that osteitis deformans is closely related to arthritis 
deformans. Although in a few instances the two diseases 
may have co-existed, there is no reason for assuming any 
Richard attempted to 
distinguish three varieties of osteitis deformans. 

(1) Those cases in whiich there are no lesions of the joints, 


definite relationship between them. 


i. e., the type described by Paget. 

(2) Cases in which both the shafts and joints are affected. 

(3) Cases in which arthritis deformans is associated with 
osteitis deformans. 

Although frequently assumed, there has never been any 
positive proof adduced to show that osteitis deformans is 
dependent upon lesions of the peripheral or central nervous 
system. In a few cases, lesions of the central nervous system 
have been demonstrated at autopsy, as in the two cases of 
Giles de la Tourette and Marinesco* and in the case of 
Levi,” in all of which marked degenerations of the tracts of 
the spinal cord were demonstrated. It is, however, probable 
that these were mere coincidences, for in many cases the 
spinal cord, sympathetic system and peripheral nerves have 
been carefully studied without the discovery of any lesion 
that would explain the disease. 

Lancereaux adheres to the view that diseases of the ner- 
vous system play a role in the etiology of osteitis deformans, 
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basing his ideas upon the fact that the bones present the 
same characteristics as are seen in the bones of an extremity 
after section of the nerve governing that extremity. 

Schiff * has demonstrated that section of the sciatic and 
erural nerves in young dogs is followed in three or four 
months by a thickening of the tibia, fibula and bones of the 
The medullary canal is obliterated and osteophytes 
In older animals 


feet. 
develop upon the surface of the bones. 
an osteoporosis develops at first, and after a year or so an 
hypertrophy of the bone occurs. These experiments have 
been confirmed by Vulpian and Philipeaux,* but Vulpian 
calls attention to the fact that changes in the bone do not 
invariably follow section of the nerve. 

The consensus of opinion seems to be that there is no 
definite relationship between diseases of the nervous system 
and osteitis deformans. 

The disease usually develops in individuals past forty years 
of age and most frequently begins in the tibize or the bones 
of the skull. Gradually other bones may become affected, 
but there appears to be an especial tendency to involvement 
of the long bones of the lower extremities, the skull and the 
clavicles. 

The affected bones increase markedly in size and appear to 
be more or less nodular; the firmness of the bones is dimin- 
ished and those subjected to the action of weight or pressure 
beeome deformed. In characteristic cases the parietal bones 
hecome more prominent, the occipital bone is distinetly 
enlarged, the temporal foss are less marked and the frontal 
The curves and size of the clavicle 
The 


arms appear to be relatively too long and frequently show 


bone overhangs the face. 
are increased. The thorax assumes a globular shape. 
deformities, especially the forearms. Dorsal kyphosis is not 
Scoliosis is, however, quite rare. The pelvis 
The trochanters 


uncommon. 
is often enlarged and the brim is everted. 
are higher than normal, as a result of their hypertrophy and 
The 
femurs are hypertrophied and curved, the convexity being 
The patella may be hypertrophied. 
are massive with rounded edges and present curvatures with 
The legs are usually 
involved symmetrically, although the process may affect only 
In ad- 


the more horizontal position of the neck of the femur. 


outward. The tibie 


the convexity outward and forward. 


one or a few bones and remain localized in them. 
vanced cases the posture of the patient is characteristic. As 
a result of a bending of the vertebral column and lower 
extremities the individual becomes shorter. The apparently 
excessively long arms, the unsteady gait, the bowed knees, 
the round shoulders and the head inclined forward give to 
the individua! somewhat of an ape-like appearance. 

More or less pain often accompanies the development of 
the earliest deformities, and it may also be very intense before 
any deformity has occurred. At times the pain manifests 
more or less of a periodical character, occurring at night or 
after fatigue. 

The pain of onset is usually the most severe, occurs both 
day and night and either spontaneously or as a result of pres- 
sure, and may be mistaken for rheumatism or neuralgia. As 
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the disease progresses the pain tends to become less severe 
and may only be caused by exercise or humid weather. 

Durverney in 1757, in discussing the pains of the initial 
stages of rachitis, believed them to be due to a distension of 
the periosteum, and this would also seem to explain the pains 
of osteitis deformans. As has already been remarked, the 
pains in osteitis deformans are most pronounced during the 
early stages of the disease when the bones are undergoing 
hypertrophy. Later on, when the hypertrophic process 
seems to be arrested, the pains are apt to disappear. 

As for the general pains, abdominal, lumbar, etc., the 
neuralgia, migraine and vertigo which occasionally occur, 
they may be explained by the pressure of the hypertrophied 
skull or vertebre upon the brain, cord or nerves. 

On the other hand there are certain cases in which pain 
does not occur in spite of the very evident lesions of the 
bones. This may be explained by a very slow development 
of the disease in which instance the periosteum would be 
but slowly and slightly distended. 

Joncheray distinguishes two varieties of osteitis deformans: 
(1) a painful variety and (2) a painless variety. The painful 
variety is the more frequent and presents the more marked 
lesions, while the painless variety develops more slowly and 
with less intensity. ‘The progress of the disease is siow, from 
five to fifteen years being usually necessary to produce the 
maximum changes. The condition of the patient is usually 
very satisfactory, the general health as a rule is good and 
there is nothing in the nature of the disease which need 
necessarily shorten life. Among the complications that may 
intervene may be mentioned a slight tendency to fractures 
of the affected bones. The occurrence of visceral carcinoma 
in association with osteitis deformans has also been noted. 
It is doubtful, however, whether this is more than a mere 
coincidence. 

Among the conditions from which osteitis deformans is 
to be differentiated may be mentioned: (1) Simple hyper- 
ostoses, (2) Hyperostoses as a result of an excessive blood 
supply, (3) Hyperostoses of elephantiasis, (4) Inflammatory 
or traumatic hyperostoses, (5) Senile osteoporosis, (6) Osteo- 
myelitis, (7) Syphilitie hyperostoses, (8) Hydrocephalus, (9) 
Chronic rheumatism, (10) Acromegaly, (11) Pulmonary osteo- 
arthropathy, (12) Leontiasis ossea, (13) Rachitis, (14) Osteo- 
malacia. 

Osteomalacia presents certain points of resemblance to 
osteitis deformans. In osteomalacia, however, the absorp- 
tion process is much less marked and furthermore in osteitis 
deformans one does not find areas of decalcification of the 
bone tissue which is the most characteristic feature of osteo- 
malacia. It must, however, be admitted that a certain pro- 
portion of the tissue in osteomalacia is new formed. 

Osteitis deformans differs from rachitis in that the latter 
is a disease of the growing bone in which changes occur 
chiefly in the zone of growth and the ends of the bone; such, 
however, is not the case in osteitis deformans. 

Leontiasis ossea is a disease of younger individuals in which 
there are marked hyperostoses not only of the bones of the 
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skull but also of the face. This marked thickening of the 
benes lessens the capacity of the skull cavity and narrows all 
the fissures and openings of the skull, as a result of which 
there may be more or less marked disturbances of the cranial 
nerves, and deafness and loss of smell may ensue. Ana- 
tomically there is a marked sclerosis of the bone tissue, all 
of which characters serve to differentiate the disease from 
osteitis deformans. 

Acromegaly is also a disease of younger individuals char- 
acterized by an enlargement of the bones of the face while 
the skull is not involved. There is also an hypertrophy of 
the bones of the hands and feet without marked deformity 
and with little or no involvement of the long bones. 

The treatment of osteitis deformans consists in relieving 
the pain and supporting the general health of the patient. 
There is no known method of arresting the process or pre- 
venting the deformities. 

In the service of Dr. Morrow and subsequently in that of 
Dr. Macdonald at the Albany Hospital it has been possible 
to carefully study the following case: 

J. Hl. G., age 45; nativity, England; occupation, book- 
keeper. 

Complains of fracture of the right arm and bowing of legs. 

Family History—Father died of heart disease at the age 
of 65. Mother died of uterine trouble, at the age of 55. Six 
brothers, all dead, causes unknown. Four sisters, all dead, 
three in infaney, one of Bright’s disease. No family 
history of any trouble similar to the patient’s present con- 
dition. 

Personal History—Usual diseases of childhood. Had a 
fever for two weeks, at 17 years of age, which he thinks was 
typhoid. No history of malaria or pneumonia. His gen- 
eral health has always been good until the onset of his 
Has taken alcohol moderately in the form 
Denies syphilis and gonorrhea. 
Has been a rather hearty 


present trouble. 
of beer, wine and whiskey. 
Smokes and chews moderately. 
eater. Has never done much hard work and has never been 
No history of bowel or bladder 
trouble, and no history of previous fractures. 

Present Illness——Began in June, 1888, with a sharp pain 
in the left knee. Prior to this time the patient had never 
had any severe pain in the bones or joints. This pain lasted 
about 12 days, during which time the patient was in bed. 
The knee was somewhat swollen. The patient says he does 
not think he had any fever. After this attack he was per- 
fectly well for about four years. In February, 1892, the 
patient had a second attack of pain in the left knee, accom- 
panied by some swelling of the joint. In a few days the 
other knee joint, both ankle joints, both shoulders, both 
elbows, both wrists and hands, as well as the vertebral joints 
became involved. The joints were swollen but the patient 
says he had only slight fever and no sweats. He was in the 
St. Peters Hospital for about four months and appeared to 
have recovered completely, there being no further trouble 
The diagnosis made at that time was articular 
The patient returned to work in July, 1892, 


exposed to the weather. 


in the joints. 
rheumatism. 
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but says that about that time he first noticed that his legs, 
which had always been perfectly straight, were becoming 
slightly bowed. The patient thinks the bowing at first was 
outward, and that the bowing was more marked in the left 
leg. This bowing of the legs has gradually increased up 
to the present time, and during the past three or four years 
he has noticed that an anterior bowing of the legs has also 
developed, which has gradually increased, but more slowly 
than the outward bowing. He has had more or less pain in 
the bones of the legs and in the knee joints during the past 
eight years. He has also had some pain in the bones of the 
arms and in the other joints of the body, but his trouble 
has been confined mainly to the bones of the legs and the 
knee joints. He says that the pains are usually of a sharp, 
shooting character, but there have also been dull pains in the 
bones and joints. The pain has never been severe enough to 
incapacitate him for work since the attack in 1892. The 
motion of the joints has not been impaired, except during 
the two attacks mentioned and the patient has been able to 
walk and get around without difficulty. The patient says 
that his height before the onset of his present illness was 
five feet, seven inches; his present height is five feet, one and 
one-fourth inches. About 1892 he thinks his head began 
to enlarge so that he was compelled to wear a larger sized 
hat. He says in 1892 he wore a 7} hat, but that during the 
four years from 1892 to 1896 he was compelled to gradually 
inerease the size of his hat to 73, which size he has worn 
since 1896. He has never had severe headache nor any 
special pain in the bones of the skull. His general health 
has been good and he has attended to business regularly. He 
has never noticed any bowing or deformity of the arms. 

On April 2, 1900, the patient fell two and one-half feet; 
struck on the shoulder and sustained a fracture of the neck 
of the humerus. He has been unable to use the arm since. 
He came directly to the Albany hospital, where the arm was 
put up in splints and kept in splints and plaster until June 
16th, without any evidence of union between the fragments. 
On June 16th an attempt was made to wire the fragments, 
but owing to the much softened condition of the bone the 
operation was very unsatisfactory. At this time a fracture 
just above the condyles of the humerus was discovered which 
was undoubtedly produced during the operation and which 
demonstrated the friable condition of the bone. The arm 
was put up in plaster which was removed on July 2d, at 
which time there was a slight evidence of union. On July 
16th, examination of the arm showed that union had taken 
place at the sites of both fractures. Examination on August 
2d, showed that the union was fairly firm with a moderate 
amount of callus and a slight deformity at the site of the 
lower fracture. The elbow, wrist, metatarsal and phalangeal 
joints were so stiff that movement of the forearm, wrist or 
fingers was impossible. 

Physical Examination-—Fairly well developed, somewhat 
emaciated man. The shoulders are somewhat stooped, due 
to a slight dorsal kyphosis. 
of good color. Tongue clean, protruded in the median line. 


Skin and mucous membranes 
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Pupils midwide and equal, react to light and accommodation. 
Chest somewhat barrel-shaped. The sternum is protuberant. 
The right clavicle is distinctly enlarged and somewhat rough- 
ened, the edges are rounded. Left clavicle is slightly en- 


note over the chest lhyperresonant. 
Pulse 72 to the minute, regular in rate 


The wall of 


iarged. Percussion 
Breath sound clear. 
and rhythm, of fair volume and low tension. 
the artery is palpable. 

Heart.—Area of 
tion a soft systolic murmur is heard at the apex following 
Second sound 


cardiac dullness normal. On ausculta- 


the first sound, not transmitted to the axilla. 
is clear at the apex. Heart sounds are clear at the base. 

Genitalia negative. Superficial and 
No clonus. 


Abdomen negative. 
deep reflexes normal. 

Viewed anteriorly the skull appears fairly symmetrical. 
There is a distinct massiveness and prominence of the 
forehead, the frontal and parietal bones being apparently 
much enlarged. There is a striking disproportion between 
the size of the head and the face. 
is a distinct asymmetry of the skull produced by an irregular 


Viewed posteriorly there 


enlargement of the occipital bone, which presents irregular 
prominences. On palpation the frontal, occipital and both 
parietal bones appear to be distinctly thickened and enlarged. 
The thickening and enlargement are most marked in the 
occipital bone. ‘The external surfaces of these bones are 
somewhat irregular; they are very firm, and the scalp cover- 
ing them appears to be normal. No tenderness can be 
There is no apparent 


The 


elicited on pressure over these bones. 
enlargement or asymmetry of the bones of the face. 
teeth are somewhat decayed, but regular. 
Measurements of the Skuil—From glabella to occipital 
protuberance 214 em.; bi-parietal diameter of skull 16 em.; 
bi-temporal diameter of skull 154 cm.; greatest transverse 
diameter of skull is 17 cm. in a plane 2 cm. posterior to ex- 
ternal auditory meatus; circumference of skull 624 em. 
There is a most marked bowing of the legs, the bowing of 
the left being somewhat more marked than that of the right. 
When the patient stands erect with the heels together there 
t$ em. between the internal malleoli and 
164 em. between the internal condyles of the femurs. The 


bowing outward is most evident in the lower portion of the 


is a distance of 


femurs; somewhat less evident in the upper portion of the 
tibix. There is also a well marked anterior bowing of both 

Both the anterior and the outward bowing are most 
marked in the left 
found to be distinctly enlarged throughout their entire ex- 


femurs. 
femur. On palpation both femurs are 
tent. The surface of the bones is somewhat irregular and 
roughened but very firm. The enlargement of the trochan- 
ters and the lower extremities of both femurs is most strik- 
ing, although there is also evident enlargement of the dia- 
physes. ‘The circumference of both legs at the condyles of 
the femur is 24} em. Both tibiw present most marked en- 
largement, especi:."'y in the upper portion; and are rough- 
ened and irregular but very firm. Both fibule appear nor- 


mal, except that they neve participated in the bowing. 
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Pressure over the femurs elicits some tenderness, which ap- 
parently is not localized in any partic «. part of the bones, 
In none of the involved bones is there any evidence of tumor 
both femurs and both tibix 
enlargement of the associated with 
irregularities of contour. External rotation and abduction is 
slightly limited in both hip joints. Other motions at the 
hip joints are normal. The motions in the knee joints are 
The seapule are normal. The left 
The right humerus pre- 


formation. Radiographs of 


show marked bones 


normal. humerus is 


straight and apparently normal. 
sents a distinct thickening in the region of the surgical neck 
due to a callus formation, and a slight deformity just above 
the condyles of the humerus, due to a slight anterior dis- 
placement of the upper fragment of the humerus, and the 
presence of a moderate amount of callus. Union of the 
fragments both at the surgical neck, as well as above the 
condyles of the humerus, is firm. Both the radii and both 
ulne are normal. The bones of the hands and of the feet 
are normal. The vertebra are normal. 

The muscles of the entire body, but especially of the legs 
involvement of the 


are atrophic. There is no evidence of 


central or peripheral nervous system. 

The most prominent characteristics of this case, then, are 
an extensive hypertrophy and bending of both femurs and 
hoth tibie, an hypertrophy of the frontal, occipital and both 
parietal bones, and an hypertrophy of the right clavicle, to- 
gether with fracture of the right humerus which is evidently 
involved in the process, although not manifesting any evident 


hypertrophy. 


In conclusion it may be said: 


(1) That osteitis deformans is a chronic disease of the 
bones which develops in middle life or later. 

(2) That the disease is of more frequent occurrence than 
generally supposed. 

(3) That the onset is insidious sometimes in a single bone, 
but usually manifesting a tendency to symmetrical involve- 
ment of the bones. 

(4) That there is an especial tendency to involvement of 
the tibia and femur as well as the frontal, occipital and 
parietal bones. 

(5) That it attacks both sexes and does not appear to be 
related to any constitutional disease. 

(6) That the etiology is not understood. 

(7) That it requires from five to fifteen years to reach its 
maximum development. 

(8) That it is characterized by hypertrophy and deformity 
of the bones involved, either with or without pain. 

(9) That it is characterized microscopically by a rarifying 
osteitis combined with new bone formation. 

(10) That the duration of the disease is indefinite, and 
that the disease has but comparatively little influence upon 
the general health, and furthermore that it is not a direct 
cause of death. 

(11) That treatment must be purely symptomatic. 


| 
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TUBERCULAR DACRYOADENITIS AND CONJUNCTIVITIS, CONTAINING THE REPORT OF A 
PROBABLE CASE ENDING IN SPONTANEOUS RECOVERY AND A REVIEW OF THE 
PREVIOUS LITERATURE ON TUBERCULAR DACRYOADENITIS. 


By Epwarp Srtreren, M. D., Pittsburg, Pa., 
Assistant in Ophthalmology, Medical Department, Western 
University of Pennsylvania. 


Twelve years ago Cornet made the declaration that at least body. Thus, among 2100 ophthalmic cases observed in hos- 
one-third of all mankind are, or have been, affected with pital and private practice by Grant, not one was diagnosed 
tuberculosis, not including in this sweeping assertion tuber- as being directly due to the action of the tubercle bacillus.” 
In 1867, Virchow considered the conjunctiva immune to 


cular invasion of the bones and joints, of the skin and glands, 
tuberculosis and in 1870 the first cases of tuberculous con- 


and the various hidden depots of the disease. In 4250 suc- 
cessive autopsies made in Breslau in the year 1893 gross junctivitis were reported.’ 

This comparative immunity of the eye to tubercular in- 
vasion is due in part to the facts that the eye is almost con- 
stantly exposed to a lower degree of temperature than that 
in which the tubercle bacillus thrives; is very often exposed 


lesions of tuberculosis were found in 1393, or one-third of 
all the cases. DBrouardel found characteristic lesions in 
seventy-five per cent of his cases at the Paris Morgue.’ 
Notwithstanding the great prevalence of tuberculosis in 
the human race, the eye appears to enjoy a greater freedom 
from tubercular invasion than any other part or organ of the 2Grant, L. Observations on the relative frequency of tubercular 
diseases of the eye, Caledonian Medical Journal. Glasgow, 1899-1900, 


‘Whittaker, Tuberculosis. American Text-Book of Applied Thera- iv, 50-55. 
peutics. 1896. 


3’Grunert. Archives of Ophthalmology, xxviii, 1899. 
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to the direct sunlight; is constantly bathed in and flushed 
by the tears; and expulsion of germs from the conjunctival 
sac is aided by the movements of the lids. ‘To this may be 
added the fact that the epithelial structure of the exposed 
parts of the eye (epithelium resting on a basement mem- 
brane), affords the bacillus very little opportunity for in- 
vasion and growth, 

Grunert * is pleased to regard tuberculosis of the conjune- 
tiva as a local disease. Van Duyse’ regards tuberculosis of 
the lachrymal gland as hematogenous. Lodato believes tu- 
bercular invasion of the lachrymal gland to be ectogenous.’ 

Of all the structures or adnexa of the eye, the lachrymal 
gland enjoys the greatest freedom from disease. 

William Lawrence in over 40,000 eye cases in the Clinie 
at Moorfields did not find a single affection of the lachrymal 
gland. 

Acute dacryoadenitis was first described by Gayet in 1874. 

Chronie dacryoadenitis (better known to the earlier oph- 
thalmologists than the acute form), although still quite rare, 
occupies a place in pathology, being due usually to either 
small-pox, mumps, influenza, leucocythemia, syphilis or 
chronic trachoma.’ 

Tubercular disease of the lachrymal gland is one of the 
rarest of eye affections, twelve cases being on record in the 
Index Medicus and in the Catalogue of the Library of the 
Surgeon-General, U. 8. Army. De Lapersonne* describes 
& woman who came to him for the relief of a ptosis and a 
swelling at the upper outer angle of the orbit of the right 
eye which had existed for three months. Tuberculosis was 
not at first suspected although the patient had previously 
had a cough with hemoptysis and fever, and had lost in 
weight. Treatment had relieved her of these symptoms, and 
on presentation only a little rough breathing could be heard 
over the left apex. On palpating the lid, the swelling was 
found to consist of a tumor immediately under the skin, of 
fibrous consistency and irregular outline. It was extirpated, 
microscopical examination showing it to be without doubt 
tubercular in structure. Erlich’s stain did not demonstrate 
tubercle bacilli. L. Miiller® reports two cases. One, a four- 
teen-year old patient in whom the condition had existed for 
four years. He presented himself with a redness of the 
upper right lid and a swelling of the outer superior margin 
of the orbit. Microscopical examination of the extirpated 
tumor showed it to be typically tubercular with tubercle 
bacilli present in great numbers. Miiller’s second case was 
a forty-year old man, the clinical picture being much the 
same as in the previous case. A tumor about the size of a 
hazel-nut occurred on the left side, lay quite deeply, and was 

+ Loc. cit. 5 Loe. cit. 

§Lodato, G. Tubereolosi primaria dell ghiandola lagrimale. Arch. 
di ottal. Palermo, 1896, iv, 383-396. 

7 Baquis, E. Das Trachom der Thrinendriise ete. Beitrag zur path. 
Anat. und zur allgemein Path. Jena 1896, xix, 406—432. 

*Tubereculose prob. de la gland lacrymale. Archiv. de l’ophthalm. 
1892, xii. 

* Ueber primaire Tuberculose der Thriinendriise. Beitriage zur Chirurgie- 
Festschrift fiir Billroth. 1892, p. 144. 
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freely movable. Microscopical examination showed typical 
miliary tuberculosis and tubercular infiltration, with some 
few tubercle bacilli present. Baas reports two cases. The 
first, a sixty-nine year old man with no previous history of 
tuberculosis. For six weeks he had observed a gradually 
growing tumor in the left upper lid. On palpation, a growth 
the size of a large hazel-nut could be felt, of elastic con- 
sistency, smooth, and extending almost to the outer canthus, 
interfering with external movement of the eye-ball. The 
extirpated tumor proved to be typically tubercular, though 
no tubercle bacilli could be found in the tissues. Baas’ 
second case was that of a thirty-two year old man who since 
childhood had been affected with nasal catarrh, his nose 
becoming gradually less pervious to air. A growth was re- 
moved from his nose and diagnosed tubercular. For three 
months the right eye had been red, with pain in the region 
of the lachrymal gland and a growing tumor in this region 
from which he sought relief. Tumor was the size of a cherry, 
composed of small nodules, was freely movable, and could be 
mapped out on all sides. It was hard, and on its outer aspect 
a smaller, flatter hard mass could be felt. The eye-ball was 
undisturbed in its movements, and the ocular conjunctiva 
was much injected. A quarter of the extirpated tumor in a 
horizontal section had the appearance of normal lachrymal 
gland. The outer three-quarters was a hard, compact mass, 
in which with the naked eye large and small nodules could 
be seen, microscopically proving to be tubercles. _Examina- 
tion for tubercle bacilli was negative. Siisskind, J.," reports 
a girl twenty-one years old, who for about two and one-half 
years had observed a tumor in her left upper lid. For a 
year the tumor had not increased any in size. The skin of 
the lid over the tumor had the appearance of telangiectasis 
with marked ptosis. On superficial palpation the tumor ap- 
peared soft and spongy, but on firm pressure a hard mass 
could be felt, disappearing under the rim of the orbit. The 
tumor appeared to have a pulsation, due to the well formed 
vessels in the lid. Patient had enlargement of the cervical, 
inguinal, and preauricular glands. The lachrymal gland and 
the preauricular glands were removed, and in them, on micro- 
scopical examination, were found epithelioid and lymphoid 
tubercles, containing tubercle bacilli. 

Siisskind thinks his case remarkable for the reason that the 
preauricular glands were affected at the same time with the 
lachrymal, and because the disease ultimately extended to 
the parotid gland. Abadie * saw a case of double tubercular 
dacryoadenitis in 1894. Some time later a similar case oc- 
curred in the clinic of Prof. Manz in Freiburg,* and one in 
the practice of Salzer. Ziegler verified the microscopical 


10 Tuberkulose der Thriinendriise. Archiv f. Augenheilk. 1894, Bd. 25. 

1! Klinischer und anatomischer Beitrag zur Tuberculose der Thranen- 
driise. Archiv f. Augenheilk. Wiesbaden, 1896, xxxiv, 221-229. 

' Axenfeld und Fick, Pathologie des Auges. 1898. 

13Uber einige tuberkulose Entziindungen des Auges. Munich. med 
Wochenschrift. 1895, 

14 Ein Beitrag zur Kentniss der Tuberkulose der Thrinendriise. vou 
Graefe’s Archiv, Bd. xl, Abth. v. 
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diagnosis in the latter case. The tumor was 1.8 cm. long, 
lcm. wide, and quite flat; edges round, irregular in size, and 
divided into lobes. It had the appearance of a normal gland 
but on microscopical examination miliary tubercles, abundant 
round cell infiltration, concentrically arranged around the 
tubercles were found. Lymphoid tubercles were absent, nor 
found in a 


fifty-two year old woman a lachrymal gland tumor the size 


could any tubercle bacilli be found. Lodato 
of an almond; hard, nodular, and freely movable, on section 
proving to be typically tubercular. Tubercle bacilli could 
not be found in the gland. Van Duyse “ describes a case of 
attenuated tuberculosis of the lachrymal glands with sponta- 
neous recovery. A girl, wt. 19, anemic and scrofulous, pre- 
sented herself with a swelling in the superior lids of both 
eyes. No pain, inflammation, nor redness. On palpation a 
tumor of cartilaginous consistency was felt on cither side 
which could be made to disappear under the rim of the orbits. 
A portion of one was excised for microscopic examination, 
Pend- 


ing the result of this examination the patient was given iodide 


the clinical diagnosis of sarcoma having been made. 


of potassium in fifteen grain doses, three times daily. She 
presented herself six weeks later with a total disappearance 
of all induration in the region of the lachrymal glands. In 
the meantime microscopical examination of the excised por- 
tion of the gland showed it to be tubercular, tuberele bacilli 
absent. Inoculation in the guinea-pig was negative. 

Van Duyse’s resumé is as follows: “ Tuberculosis of the 
lachrymal gland should not be considered primary; the infec- 
tion seems to come from remote parts of the body, being 
hematogenous. ‘Tuberculosis of the eve can be evolved under 
an attenuated form and extinguish itself on the spot.” 

Tikanadze " saw a case of tuberculous inflammation of the 
lachrymal gland in 1897. 

The following contribution to the literature on tubercular 
disease of the lachrymal gland bears many features of Van 
Duyse’s case. Rose M., colored, wt. 13, presented herself in 
the Eve Clinic of the Medical Department, Western Univer- 
sity of Pennsylvania, September 8, 1900, on account of a 
swelling of both upper lids and an almost constant discharge 
of matter from the eyes. 

Family history.—Rose is the only surviving one of five 
children, the others having died in infancy; maternal uncle 
died of consumption, paternal grandmother died in old age 
and was affected with “ cancer of the face * (probably lupus). 
Both parents living and healthy. 

Previous history.—Patient had measles at four vears, 
whooping-cough at six years, and mumps at about ten years 
of age. 

Present illness —Ahbout three months before her appearance 
in the clinic, patient began to have a cough, more severe at 
night, accompanied with quantities of yellow expectoration. 
Has been losing in weight only since that time, and has had 


Loe, cit. 

'’ Tuberculose atténuée des glands lacrymales; guérison spontanée. 
Ann. de la Société de médecine de Gand. 1896, Ixxv, 105-119. 

" Vestnik oftalmol., Kiev., 1897, xiv. 
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night-sweats almost every night. Menstruation is irregular 


and scanty. About the same time her parents noticed an 
increasing fullness and prominence of the upper lids accom- 
panied by a more or less purulent discharge from the eyes. 
There has been no pain connected with the disorder and no 
discomfort except a slight burning sensation referred to the 
outer canthi. 
ERramination. General—VPatient is chocolate-colored 
negress, almost five feet in height and weighs ninety pounds. 
Is fairly well nourished about the face and neck but shows 
marked emaciation about the trunk and limbs. Chest expan- 
sion, one and one-half inches. Both parotid glands are 
enlarged, tender, lobulated and movable. Both supraclavicu- 
lar spaces filled with masses of enlarged glands. ‘Thyroid 
Dullness well 


marked with a tone and a half elevation of pitch over right 


glands enlarged, right lobe most affected. 


apex. Diminished respiratory murmur and deficient expan- 


sion over entire right lung. Roughened breathing, pre- 


Bilateral Tubercular Dacryoadenitis. 


longed expiration, and subcrepitant rales over right  supra- 
clavicular and suprascapular regions. Pulse 130, tempera- 


ture 99° at 3 p. m. daily, Cough worse at night, muco- 
purulent expectoration; repeated examination negative for 
tubercle bacilli. Urine pale straw color, acid reaction. Sp. 
Gr. 1009: no albumin, no sugar. | am indebted to Dr. George 
C. Johnston for the above clinical data, and agree with him 
in his diagnosis of this case, viz., general tuberculosis. 

Ocular. 


each eye presents a well marked and pronounced swelling, 


Bramination. On inspection, the upper lid of 
with ptosis, entirely obliterating the infraorbital crease. The 
summit of this swelling is at the outer third of each superior 
lid and is slightly higher on the right side. On palpation 
the superior lids on light pressure feel soft and cedematous, 
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the integument is freely movable and extremely lax. 
pressure reveals a tumor in each lid, hard, lobulated, rather 
firmly attached at its base and disappearing under the rim 
of the orbit. Each is joined to a flatter, equally hard, mass 
below (the enlarged @eCessory glands), more marked in the 
right lid, 

The lids evert with difficulty and present a palpebral con- 
junctiva, red, rough, and thrown into folds, detted with 
numerous yellow and yellowish-gray nodules. ‘These nodules 
are in many instances broken down in ulceration, ‘The lower 
lids are free from these nodules and ulcers although their 
conjunctiva is inflamed and rough. 

The ocular conjunctiva, excepting a few enlarged vessels, 
Cornew normal, with the exception of a slight 
Drain- 


is normal. 
diffuse haziness, seen only with oblique illumination. 
age apparatus unaffected. Inspection of the nose and throat 
reveals nothing abnormal except a slight hypertrophie rhi- 
nitis, common in this locality. 

A quantity of the discharge and curettings from the ulcers 
of the conjunctiva was collected, direct smears made on a 
slide and search made for tubercle bacilli, repeated every 
week, and always with a negative result. A) portion of this 
matter was injected into the anterior chamber of a rabbit, 
with the result that in a few days the animal developed a 
severe iritis. The eye was enucleated in fourteen days, the 
iris examined for tubercular inflammation and tubercle ha- 
cilli, with negative results. A watery solution of the matter 
(about 3 ce.) was injected into the peritoneal cavity of a 
guinea-pig, followed in three days with violent local reaction 
from which the animal eventually recovered. Post-mortem 
and mieroscopical examination in four weeks revealed noth- 
ing tubercular, nor could a tubercular growth be cultivated 
at any time in the various media from the matter scraped 
from the lids. 

The patient was given full doses of codliver oil and creo- 
sote, taken from school and made to live an out-of-door life 
as much as possible, with appropriate diet. 

She was seen once or twice a week for a period of four 
months, during which time the enlarged lachrymal glands 
presented no change. The conjunctival ulceration improved 
under the home use of a 2 per cent protargol solution and 
application of a 2 per cent nitrate of silver solution at the 
clinie. 

About the middle of January, 1901, the condition of the 
lachrymal glands was the same as when first seen, notwith- 
standing the fact that the other glands of the body which 
had been enlarged and tender, had become to all outward 
appearances normal. The conjunctive were still rough and 
presented many of the nodules as when first seen; the dis- 
charge and ulcerations were, however, markedly less. 

The patient was lost sight of for about two months. THav- 
ing received the advice to have the diseased lachrymal glands 
removed, with the fear and superstition characteristic of her 
race for any “cutting operation,” she did not reappear in 
the clinie until the middle of March, when she presented 
herself much elated over the complete cure of her ocular 


malady. 
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lirmer 


On inspection the lids presented a normal appearance; 
their former fullness had entirely disappeared and it was 
only with the most careful palpation that a small, hard, 
scarcely perceptible gland could be felt by introducing the 
tip of the little finger well under the rim of the orbit. The 
everted upper lids showed a smooth glistening conjunctiva, 
entirely free from nodules and ulcerations and with but a 
slight degree of congestion. The general health of the 
patient has correspondingly improved; she has gained 
eighteen pounds in weight, is free from cough and night- 
sweats, and has a healthy, bright appearance. Some rough 
breathing can still be heard over the right apex, but no 
tubercle bacilli can be found in her much diminished expee- 
toration. 

The study of this and the twelve other reported cases 
appears to warrant the following conclusions being drawn: 

1. Tuberculosis of the conjunctiva may be either ecto- 
genous or entogenous; tuberculosis of the lachrymal gland 
must be hematogenous. 

2. The presence of the tubercle bacillus in’ tuberculous 
conjunctivitis and tubercular dacryoadenitis is not a sine qua 
non of the disease. In the present case, repeated examina- 
tion of the matter from the ulcers of the conjunctiva failed 
to show the presence of tubercle bacilli, nor did inoculation 
in animals produce the disease. Burnett” speaks of a case 
he observed for more than a year, in which the clinical pie- 
ture was one of tuberculosis of the conjunctiva, and yet he 
could not find a single tubercle bacillus after repeated examl- 
nations: inoculation in rabbits likewise proved negative. 

3. Tubercular dacryoadenitis and conjunctivitis may un- 
dergo cure: surgical intervention is indicated only after thera- 
peutic and proper hygienic measures fail, since it is a uni- 
versally recognized fact that tuberculosis in other parts of 
the hody is often cured outright spontaneously, the cure being 


effected by a marked increase of connective tissue. 


NOTICE. 

Tue Committee on the Miitter Museum of the College of 
Physicians of Philadelphia announce that the Miitter lecture 
Tor the year 1901 will be delivered on Tuesday, December 3, 
at 8 P.M., in the Hall of the College of Physicians. Dr. 
Harvey Cushing, of Baltimore, will deliver the lecture, the 
subject being “ Some Experimental Observations Relative to 


the Surgery of the Nervous System.” 


Joun Hl. Brinton, 

GEORGE MeCLELLAN, 

Freperick A. PACKARD, 
Committee, Miitter Museum. 

's Diseases of the Conjunctiva and Sclera, System of Diseases of the 


Eye. Norris and Oliver. Vol. iii, p. 224. 
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